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<jljIjlgj^ jljja j CjI 1 

. 6 La Ikl 1^ 6 jJJ I j-C Lc L o jjJLJ 
dlj J-*-a ( LaL*k JjI_joj LaJj£.j 

9 

4 \Q in 11 <JaJULO CiL\j-aj-& jllaj dL L»_a Ij 

^lll Ijlll CjIjI -uj| ^^LjjJ ^\\ ^Jjj 

CxIljkLl (^j-aj lolooul I jVtn^'l JJ ^1* 

6 Ids ^Jjjj . Il—atkLI ^.Uli! —I.VI 

<4jjjL^. Jli ^.LslLJI J*^. ^ _II 4jlLojl!I 

I JjJLJ L^_J ^wjJj ^1 dl~vlo.Jjj I Jj) ~S.Tt JJj 
£j Ij \juulA 4^>IjJ ^.IjlLJI JjLj ^j£- 
^Lolllil Cjllj-o^JI ^La ( I j5L&j 

^*jjj ^_aj ^IjlLJI JjLIa Jo \ a^ xv.ll 
(JjjLuju^.VI J_sJJlI JVk. (j-° LlJj^. dlljJ 

. JS^fl ^Lui ijlIL 

IjJJ-a Ij-C^lxll 4_axLVI (J-^U <j1 VI 
CjLjj!^_ cuJ I j ^jj-AJ-lL 4jljl£. — 4jl^_ Jail 


Ulj ^_a Ljj I jjjG jjJp j — c_jI drv lo a £j I j La I_*-! k j 

<<jl^ _Jail 4l>kJI cL>j-a^JI ^k ,_Ja^ll ^J£sj 4_jJ lLalkil 

2 ** 

6jl J Jo Ann L^j| j| <<-AxLaVI ^j-o Jjjil JjLli ll^ 

J^LcI ^ Ic ^1 n 111 _QjjS) IjJjS ^j-0 I 6 jAj LjljjJ II al£-ll 

ojl^IjI jAa : jjIGlII Ij^_> i\a \ao> ll^s_Jj j .IjIjJI 

Jj LjI i*\ \lr_ ,_\* . 11 ^j-a J L-^ 4l I <L^.jjJ < <1 .A LJjlC <jl^.j ^j-a 

< J_2kl J_ jJI Jl La cill 1 VI <5jLal_d>l <Lal\ 


^Jjiij < l^-JLO <_ JlIoaI dtjJl-a ^_a (( Ls_ ujlLo)) < S j ^ X £\ JjlLj 

. dl-aJJ ^_a oLijjJl^JLi V uVi J^VI Maloall 

^ a*\ ^cLaJ ^Uoj I_jjjJ jjlal ^ a a _JjXI ^ LjlA j 

^j-a dll jj ^-<-a^JJ J_lxiIjlLoj ^ x^o <jjj ^5-^ ^Ja^L^Jsl ^.jlLlLcuj 


hypothalamus p) 
feelings of reward (r) 

.«LuU. c ^j^j Ljj^ dlJI <i winlL : Hunger is the best sauce (r) 

striatum (t) 
endorphins (0) 


- - 

Pau\ vi. Kervrv'j 

y\\ |> _yjAAj\ 1 <1 ,J ^ > r> djVjutlA j\"l t 11\ <^XiS> 

Aj\ ^\£. CiVd\ ’i s tsjAid-a^ i\ 

. qVa\ jVi 1 Xj\ <L-d\-3tAA t ^\ 1 /~i~d\^ 



.JlVI (^lc- ^g-alaJI ^_ajdiJ.I <La_cuL^. 
^lll 6 dj)jJI Jl_oC^/l ^j£. JjVI ^ JJVI jjJuJI I_Jjj dlj 

^ UJ—c>] <u^J^ - D> f*—^ 

ujJ-ujJI JjJ- oJ J . [jla^jj <Jt_aL^. ^j-a] ^LaJjjI J> j [j/i-a 

^1 l-jjUjiJI ^-il <J^VI ^LI^jVI ^1 ^Ij-AUI jJjj ^Jl 
Lo^la J£ (J J (( j \jllll ^j-a strains (oOj jj) JyuJV —LU djia jj 

c jjI^UI >, q.-Jj^ l jij .^j^—uJI ^Jlj i»ljJI ^1 Jj-O 

^lll 4 jljlAjJI L^iiJI ^JJ-^ i_j \C l^-»jJ JjLlJV_<-oll ^J^.| ^jl 

jjIj <^L_ojVI Jj-a <( j \jlilla .leptin JyQjjJ ^-£J-» llj-aj-A Jj^ 

^_a JaljlVI £-lij 4 A nil (d.u 5 Ll <JL^.jJI JJLl Jaj (j>\jjjl!l ^Jj-aj_A 

<IAjjjJJ| c ^x>aj-^ < JjJI ^jlj—lill (£jJ j!J . J£VI 

tljJI ol c 3 jI^LJI > aJWsl dllj jju j .<jl^ _dJI ^_a cjLj ^J^-j 

oljj-aJI ejjC JJ a j JJ Jjlill ^j-a 5 _ 3 ljUl 1 I <JV_uJI ^_a 

I Jjj . < laC- \lo n ^ 1 cJ ^jjjJJ <jLq»j _<_uVI ^ 1 c L^jj JJ ^_a j 3 jj 

- ujJI ^Jqjj Cjljj-aj^JI Q I aV - 2 ^j o^. xAj I JJ g.— 5 lull (jl 

(jJI ^L»j-a^JI JVlI .1 ^jjj jjj . jv xi ^l l ^LllLj 
^ J-cuIj jllaj i»l jJI J—Jjlu JUJI J-jlj • JSVI ^ 

■ I/IjjIII (jJ-aj-A LJjljlII ^ nJ j l^-JjJ j-^VI (J-^aj 

<il jJI Jl >UI ul Jl lljl-do I IAjIjI J/llo-Q>Vwa ^jklj 


<JoLOk.V-ll j i Jj J_Jj -Uj_OJJJ 4jJ ^J-aj-A cjljlo *^1 I4JI 

CjI J Cjllj-a^JI ^—a t-xluil ^ . ^>1 1 ^^JlJI (j\ ^ ^—IjVI 

CjLjVjJI ^J ^IjJjJI ^j-a Jka Jd£- J s <U^_djJlj <koJI 
<loOk.VJslj .jaJLsJI (J_a ^J^.1 ^jlalj-a ^bkij-aVI 6J_cdlll 

Jl ^ ^ ** ^ ^ 

^^k ^jjikl (^lll JjljlalkVI Jol ^j| I—ajI idLJI 

^iJI jjlljjij^JI CjLsjj _oxa ^J 1 Lcl tplljjJI (^jJ ^J_II 

^jJI JjLsj_aj^JI JjLijJ_oxa ^J Lcljjjl La|j _JuJI jJsJ 

J$_Jjj j2k^_jjJ ^lljjli <^c \ ~N. x^o ^jxiksJI (jl VI .4 jl^ _Lai I Jjjj 


<jjlkll Jjljj-aj^JI ^jj-oj-a ^Lajjl ^_Aj <<_oIlJ llILa Ij-AUI ^.Lc 
. (j\J j-cojV1J ItGljljlU 1 L^_jJ LaJ < 4 ifrdul] 


. JSVI ^^.a kljjVI (^dll —II Sa LlA ^j-aj 

CjIjI _oxa jO> < ^J jjJj 4jl^ _uuJI lo x a.AI ^jJI Cil_Jj-a^JLa 

^ < f ULVI oljb ^ ^neurons II) 

Jo x i<\~\ ^iJI ^lo\ll ^_a JJllj-aj-^-11 dllj J_Jj£ La^ 

^jajI -ui^VI ^loa x La lj_^j < 1-ajJI ^_a ' jt—jLlH j^l ( 

lljj Ci x ^a jal <Cj1cLuj Ij£. JVk. LjulC JiSG I jLa . JLakIL 
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(j-aj . Jja) <jloS (jxillll JSUlS (A \Q -dull jJlLg ^.Lala l^J 

L^jI L^-qj jlfG blockers CjI j ^ 

j^iJI fj J Caj^j^Ij t>> Jk» 6 1 

_UJLG 4jJ] J^-Pvj jiXJj Lo_o < oljkJJ (jk 

*_jji_CUJ ^jJI 4-ijJ^I ^JsIjljj jJuoll -Lalj^fl ^_ jJsuulI 

^JlII <j!j _<jl ^_ IlAjJI ^Jl I_<uaj .(jl_aj^fl 

IjjuiS <ju-tu cijLl^-Loj (^j-u ^LslLJI Jjln ^lc (j^yL^LJI 
ub^uj^f I jXr | <(jA_Sjj JjVI CjI j_ uS^^±£\S IfrLsJlilo JJLJ 

is^l 44—^ c£ J 4j -oljjiJJ J—4 

<j| ( *Ga 11 -Laj_3 ^jl L&jLLa <Lo^_a <1_LtGaj_3 

• (0) CjI j^iUI jLa.\cVL ilL^ 

^J| 4jls) J_<-olLI J_sj-ll Cjlll_tiuSVI 6JJ& Cj-sLt-il la j 

djijiill (jA» t ^_3 dJjl_(ijJLJ Jj 3 -Laj-S <jl 3Hlll 

LjjjkLii Jj3j .<JijJ^I ^_Lc J)LcjVI £_o <Ju_u_UjJI CjLo _cuJI ^_3 

4ju_uLcu^fl <juu-oJl 1 I (Jil^ jJI ^j-o ^j^. 1 4^^ £-a *Gl j <bliGl! 

<jU£fl eJJi <_aJ L$_jG £,\a oLjjJI 

.Jaiaiall ^_tn^.11 Jj_G 

6^ ^^4' cr'i a 0 '—(^J LS-JJ J 

lj_A <jl JjaII ^ I^JlAJI *tla« ^ .^jLoJ^U (^Jju-ail ^1jJ_ll 

^JL .jJI dJJjj <<jl ojVI jjlG JjG ^jJI J —A j^aJI 

rc_t^j| Jj3j . Jjj j_I (Jl^^ ^LlAaA-^JI A _JVI ^jl _o 

Lx-OljI -La_ ujlu <Jl^ _Jail jJUlLI ^(jlLJI ^j| 

(Jj.^S. 11 ^jLaJI Lo-C .-LaLsiia-LI jX-cu^JI 

J->J) is~>'\\ CjI <-ul J jJI _I_ul j ^.LjlLxII Lc 

^-CJ_) ^ jJI J^.1 CjL-JJ)* l ui^) 4jlS ^j| -Laka_kJsl j\ a II 

( V ), 


^_oLjji! _ cuj (V) (D 2 R) J \'i'\ nin» 

(jjtL’i nj .(^IjJjJI 

. ^ A ^^j^Li4^Vl jl jl ^jj-A-2^1 jl Jj-^5J1 

CjL) ^-LUJLC 0^41 Til 


u 1 


6 J-A (_£ Jj£j .Culjj 2 a-U ^- 1 ^" <jI JjJLi j_ 

** * 9 - 

SLal^-U jxlaj JaL-tilll ( ^a < _cu-c 4JL2JI 

Jj 3 ^gal ^ aVi^I <jl ^Jl jJi_uuu L*ua <^LcjJI 

^ < 0 l j (_^jloJ.I Jjk J j)l^~>l l (_^J- UJ -jJ 'i JSVI ^yi 


TOLERANCE AND RELAPSE (*) 
neurotransmitters (^) 
feeding behaviors (Y) 
endorphin blockers (r) 
symptom of drug addiction withdrawal (i) 
a drug-dependence-like (e) 
Dopamine (•;) 
dopamine D2 receptor (V) 
methamphetamine (A) 


f Jb^ ur^ Ul^oljUl jld—l jlu 

cilLs ^ 1 c ^33 ^ ^ I - O * I^JLJ^ ^ ^ A ni l a. 1 * U» H | . cJj^ ^ 

•CJLx4^ l 41 CjljLiVI 

CjLjj-oI C-)Lwp A <I^ 3^lJI I Ixcu-O^. l_jJlCsJu_ojj 

l^_£.Lajjl jljjjj _ <-ujVIj till Jjlc <5jl^ _til! 

(J2j Cjli^jl f/\ in^ll JjjjJ J— 

<dilj jijlsLi £_o ^-JjJjLUj 1^juJLs_S 

l^-J ^l£ ^jJI ^ LJI Jjij) i/3\ Cj!_(-xjI^j J Cj^-U I jls 

^>=^1 •^-*- a (j-°j^l j y^ ti ^ 

jLjjLi (jfr-*\ t^all ( j^al -v aTi^M ^LcjJI SLal^il ^Uslj ^jl 

djLu^.jJI ^.IjlLJ ^'\ ^IjlLlIJ < S \3t 5^LaJu_ul t— 1 \up (jj(J-!l 
iJU^C 6liK^I! <Ajl3Lj-oJI CjIjI jJI (^3jp J <<JLJj_cuJ1 

Kill 6J-A ^—1^2^ (ill (jfi.£\ s t ^j5La 

^jLa LiLa JjjUl ^IjlaJI J-»j-LI Jji_JkJ 

^LslaJI Jj!-^ -LiJ-^ jS < I Ji\Jhj .(J-t-^l^JLJ 6jlj_II 

l^-J A\ I—uLJ Sllll L^2li ii-jjJI (Jj_t^2ijJI Jj^l 

.^.LalaJI ^j_o J^| <JLG^ Jjl£. \^.\!l 

IfilJ <6jljVI 6j—S (jl jls ^—2 jJlI V <j| JjJI (jl jJ—JL jj 

u iaAj fI j4I l 4 £ ' ^ 

^lll (J^^fl -Laj-S-> ^^11 2 j _C. ij| JjlII ^s.n Ji^fl Cj^I_ 2 JI 

JSVI is>ji ^li < I J—J .^LjJI ^ ^UKII CjKj _1 t 

j!^lj-c ^_a <Aj^JjJI ijjiuJI ub^ ^jLcajVI 4juiu 

cLulCj Ojl^) 1 ^^ 1 ^ \xi 11 ^1 <UcUI Ojl^) 1 1^^ t^LojJLj 6LiKll 
.<jl£jJI dit ^LtJajI e.ia t^all jLt^aj ^Jj-LI dJ^L^Ju_ul 
S^jLcd^fl <s> ^-JLoil b^^fl ^-o^fl I(_j-A 

^jxiISojI j J-a^j 

jxLkj La *Vi n Jjlo t^jLcjVI t—U_ <-uj ^^Jl 5-»jd^fl (jl 

.^LslaJI 1 _^_j jP>JP _ill L^il J <LLijLaJL) t^LcjJI ^S iLal^il 

JAS . J_ 2 JI I J.A j_V J_ jLojLII A _2>.j I ^j| 

isj-S ^^Jl ^jlj laJI Halil a _cu^JI ^>aj^il £j ]La* 

^LslLJI l^J ^jiJI ^Ijllll _u£. <Udj <5 _a)j— du (JS^fl 

CjUlLtlllj ^j^J(J-LI (j| <_iL^Ju_u*^l 6J-A . ^_i_duJI ^"\^ 

j) ^ ^ 1 U S>% 1| J-Jl^111 CjljjiG <b_tiu <JLJjjl2*2I 

1 ^ a LT^I dlJ 1 \ \^jJ S*y I Jjlo <^4jl£-LojJI ilLuuUI jljll 

*LxLVSf I bt< iaxtiujJ LojJI 

Cj LljlS S*y I jJljG j t^a Jli I <jijJ^I f^j I dll j j\c Isj 

CjI _culjjJI CJj^lal jJlojJI -LaII JJili 

J12j sj^sl^JI dlsL^jll (jl Id-uj^-l ^jiJI 

^.JAj ^jJI ( j^jl^lll (^J-lj j-tiuJI iLsl^il ijl J La \ *tin (j-o 
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- £LajJI ^ 43 jXa - 

W JSVI djJj ^ 

J£U L$ ixA J jjz. CjIjL-<- ul jl j^sb Ibal <s ^usA\ ^jjjJI bli-ajl JaiLab 

4 ifl < Ml ^ ^LxbVI Oljl J oLji^oj^JI |^Kuj . JS^I (j^ L-ia jX* j 

jA^.i (jl (jSi^Li objSLcaJLij ^^lidl ^LadsJI <j 1 *! •(&$') t ?-^ 1 uAj 

jJjUu-i ^111 4.la < JI OJlj LslKj (ja^£\) JS^I ^.blIjflJfl ^ 5 -^ o^GJI (J-slxj 
.O ljaiai ^ (jLajVI ^ ^Uij ^ f 4 ^J OJ 0 


J^VI -bb3 JS^I >=b 

te-^* ^>> 3 ) fe-^ j*-^') 


3.4Kd,l 

2 to t2. .1 I I 


KK~m a,,.^ 11 

Cibaaj^aal 


Cib j-a j-i 


A,Lj 

iiil 2^_il5 


bjiU J-aj+oJI *1^1 


4i£^ 4AlK~i juoj JS1 
4*u^ajJj oIjIj-u! 

j^ J^IKu ^^111 3 i(j<Till 5 j-aiiXI Cab j^JI jl 
CjIjIj «i_uj (Mi/vAA v-s^ukw) 

jsl jA «Llu Lgbl LaS .f-Us jJI ^LxbVI 

^ ^ d > *> b > 1 1 d i a i a . .. I I d ab 1 1 1 jia b^Ldi ^ 1 Q I < 1 1 

4-L^.LuaJsI djJJI J-ij-i Lxd bU-kt I a. ,< a. IIj 
Cab^h-aa jbjjlj aIxa^I f-^bal £*aj .J£:>L1 
<babJI Cab^a^JI j IbY; ^jJ| CabjiJLl 
b^abAI j jb^ lu->VI J jA n 11| jiLa e\ i|j i Til I 

j^lj^ ^LbjJI ^ f^x W^A , \ 

Lxa . JS^I d jJ h i in j 3 i(j i Ml Cu-SJ SlabJU 
•V^ J31 f bbaJI j^a jjjXI Jjbj JaLa-a 


^a^LiaiS jI :J£VI ^ ialjiVI 
ajbiUI 4ij v 4KW> biUj 



labbXI jWL-^JI jSboJIj jjji)jJL> 3_uJdl ilojLbVl 
j|^Lx»l ^LaaJI 
ji t (j '*< a 'j ((Sjjl^JI 3JLaJL> j^9UxJI» gxu 3 ajLlaaS 
jl LAjI 3^jLb^J .3jaljuJl> aljjJI JiiKi 

U^UkW j ^ruabijjJI 35Ua| ^Ifc biK'b.l a ,., ^ 11 ,-\Vi 
Sj-ciUI ^ ^L*iaVI ^jaL3-> jJI (»\y>.^b\ 

.Caljl jSJI jbbl ^jJI * *d' q <-v 11 ^Li <u£LojJI 

CabSjus Calj-uUJ ^jSba (j^ibJI jAJU j 
jaJggj ^jJI ^jdkVI 3-bb^LaSJI CabS j^lLIj jjuab,jj±lj 
^1 Sj^Lc 5^a ^-icAa tdlabLXI 3^db1 

3_itIjJI CaVjbbl ^Jlj 3-b^Aj^JI Caljbu^fl 
j-i.4">b j^i_u_i ^ .<=-!ibLd^l xi£- JS^I (jt cia^jll 
LS l£. Cabj^JbJb 3 \'\x II 3.AJLbVI 
3 < a. , ^11 ^|jjJb jjiJI 3ijjt_a j^a j^i-jJI 
.3.aadflVI ojJs Jjbi ^ islja^J 


«d II ^La! i .Jjjja 


.(jLab^J 


ibJLxXI ^lil 

a ^^111 

OUabjJI JiUaJ ^Jl jLaj)fl 

^IjJI 3^aiAJI 

jxibJI liaj oa Laua ^LajJI 

j 'j ( L^la j-i^jJsl j J-ajXI oJb 

a^adaVI jsl ^ h\ jy\ ^k, dJj 
JaV^E I .Cabj^JbJb 3 \'\x II 
j^L*b ^^jJI CaLaJLaUI j^o"a"a ji 
j^ (jolabJI j^ SjjIjJI ooA 
j^a^ CaljjbXI jLaj)fl 
.LAal 3_al j-JI 



Ji^flj jLj^L ^jl jIaU ^IsIjlj jIj-ClLujI (^J^-I 

lo^ .4 jljlL_u ^1 j£. CjIjIjjl^JI 6 j-A <^.1 ^ Laj\f- ^-L"V ^LLoju_u^U 

Ij—Jj-a Li.U^ ^IjJjJI jIj _a^fl ^j-a jn^ll jc_ali* 

4 t A^ 1 ^ -V 1 1 t 1 a ^ 1 <Jt£, I ^ pLs . >As A^ I |_J A, ^ a 1 < La ^ a d \ \ . .. 1 1 ijbJi 

^jJI (1) ^dxtl SjL^m Jila <J—kiJI L^jLL J-o^j 

^jLl^.^1 ujJLc ^ _S (j _ 2 ^*NVtH ^j£.l_ (-uj 

•UO^^ L^b LJ^ J! 6i J J^ 

Hooked on Food (*) 
the prefrontal cortex (\) 
Arcuate nucleus (Y) 
Hippocampus (r) 
Nucleus tractus solitarius (i) 
the ventral tegmental area (o) 
gastric bypass surgery (n) 


(j-ijJI tic ^I 3 J 2 JI 6jlll 

c-'djdb J . D2R ijr\ _a LijjJI (JjlSj <_u_a CiLi jl <_u_a ^S 

La 4 jlAjl\ jaJjLJ <-ij)» a^all ^j_a 6 LjLs_U ^Jl aV>^I 

CjLjS j-L.u-11 CiJLS 4 _jlC La jJI ^lalll tan jl ‘A i il i a uj^l <J 

JjLa <6Lal^-U CjLj^ jJ-cu fj\ VI <jJal ^.all 1 ^ iLt^a ijJLJ ^IlJI 

V Ciljbi^-LI ^ULslj jl CjLjjjJ l^JLs ^IjlLJI dlV.^"wa«l 

.4 a <<Vi jJaIL JL*_a jjljG l^J 

^jl^jjJU GjiaJI 6dA ^1 jliJI 4-ijn^ 11 Lla <-^ljJ jaX.bJ>j 

Ciljjj^jJJ aLIjI I jJLJ jiJj > V^a^ll ^Lsda ClKI ^jJI 3_laJjJI 

J iV\ Anil ^j«a 4 A^)^\a Q Lij^i a a i a L^_ijJ Cul^ <4_aJ a^*> 11 1 ^ a AjJtla 

CiLuljj ^_a Lu_ ujI^jJ I La^ .1 An^^fl ^_S D2R 
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jjlii y> cj 1 ^ J^GJt (jjSh'xxs)! [^j-^jlcI^ 

(j^JLOjJsl 1 i-3 ^jLjx^J ^^jJI L^j) j GLjjLJL e LjjJI 
fclaGI ^ (J^^Jl^-LJI -A (Jjl-. 

^jl £_oj . Lu-uLcul liill^J la\\\.^ ol^uvAJ.1 ^_L. j^LijVlj 
\\c. ^XAAA ^LjjJI ^jLs ^jlilVJl 6J-A ^kjJI < ^ 

JjL*_alll ^ If- (_113M II ^.Lt-kll _O £ J_J^jlLx> £j \ 1J) Kl-> | 

^)JU^ <JuJj I j_& ^-3j t^LijJI ^-3 SLalkil _LoJ (^jjl *A*lll 

J) U-i s ^jl <V\ x> \ (jijjJI J_j-3 (jl . J-o^JLIL jjn Lc ^_L. 

Li l^)JUi^ <JuJjQ L5^” ‘ t —* LlI^V l^$ ^G <_aJ I £“ l^j-oJJ ^ LjJ I 

<^LloVI G_ujLax> ^j^A^yyA ^j_*jJI ^3-3-*L.aJ 1 (j^JLojI.1 GljLlj 
. 6^)GG <J c-jl ^m tVl ^jl ^-11 ^)Ju-uJ Lax> 
(J£VI -Lji j)t ajl «j_Gsji T^jj—zG *I^>jG. J^L^. ^ 


.^Jlqj Aaauljj Cjl jLlj (JxjLoJijVI ^_3 6 jjJ.ll 6 J-A ^jl jXa j 

I4JI 6j^*_ll jG 1 iC- ^LlcVI <1_Ijk-o ^G 6 jJu-xG &jJ 

^LoL c-jI^ kGVI I_^lil j_zG (iiuL-%. ^j_o <l^jlj _G <<-)l^_lll ^^ 


^GG <G JjJI I jJ_u 6jJL^.^fl O^^jlLI LLajj . CjI jJ_ Li\ 

jGGJI ^_iLa jjlLG 

Gjj^ij^JI CjLIjLuGVI ^jl_3 <1 j_A ^_L.j . £^lx>jJI ^_3 Gj_Ul 

SjLj jJIj t—i-slj-s-11 ^j-° uj^ Ls ^LjJI 4 jl>^V\A i>VIj 

.<J Lllu ^jxuJj (jLXi^^ 


(*) 


Sj^x^. 4-\ < Lvo CjL^JLxo 


^ ^jLojVIJ <1_ j) JjJI 


<_z^.j I CJjLG „\a! 


^_Lr J_o L L5^" ^ 1 t_iW <^laaxJJ ^jlsLjlo L^jlo^j 

• &Ll^JI JjlS ^-L- ^ IajJI ^ vIG I n\ (jls (jii jJj ^LlLJI 

< ilat 11 «LgjlL^M / j I ( J 3 iC. I Lo ■ x 


cLGjLJL L^JLCsJLx-C ^JUlJJ ^>lJUJI ^j| Jj_aJI ^lj_JL^JI 

J_^.l A A <1 jI JjJI ^ ^ <- 0j I Jj3j . I j 

1 n\\\ .\A\ >_)L5vJ ICuj^.1 Jli\ ol_ILjzGLlI 

<<j| JjJI Jjl^GI J-3LJ _ II CjL\ j 


(r) Sa3jXI 2jk^.i^JI ijjjuJI oK wti Jau ^J\ oLjjJl^JL 
^j-u^Lo (JliLLj . L^-jls jP>jp ^jl ^jx^.^1 <Lo3lL^L1 (jJxa s V <aj^Llj 
II ^LglaI *A jjkiJI cj! _<-u 


‘"^ ^ ^ —ujLj j ? : 


J“ 


^jJI ^ISII ji.1_3 lLJI <unj j._< Jju-^JL Jj <jl^ _uill 

L-ijJ ^LslLVI cjIjI j Lusjj .t_^l_^jJI j*.L^fl ^_s ^ 

Lo-o ^Ll^. ^ y^j ^IjlIsJI JjlG (_5-L- j_GzGlJI A Jl J-<-Gl3| 

J^_i-JI .^xa — ihj ^Uki! LJjLj cuS <-ilc ^ 

^JJlII ^.LatJaJI (JjLj ^ JaljiVI j\\X\m ^LcjJI ^jl JGGj ^jl 

^1a 43jJLxi ^-aGI^- 11 (j-° <H-A JjII j CjLj^JKJL 

dljJ_CuJI I j_A (Jj £a ^j| jLdi .5jljL J_3jjLj ^j| _^-xu 

jJlc I_ oj^I_s_o jL^ Gl Jj <adaptive Li4iC< 

.^LlLJI <L)l 3 j^l^JLJ 

^jLcjVI ^j^-oj 1 iJliG ^IjL (j-^^l ^LlLJI jjljls ij 

xjjlz^. 1 <ilxG| <<Jj3» ^ ILLG A _jl JjJJ 


Jk^ 


‘ O’ L5“ 


jxCjJI dUjj (A 3 j <L3 ji _cu-o jlksU ((^jLcjVI) 

CJ^J^ Cjlj^kll ^j-lxlsJI ^jLijVlj * n3l l J^^fl ^1 ^ (jl (^-IJ [d>^- 


\xtnl <_ijl_GjVI JjVjJI -*-» <^5_coGJI (_\kll 

jLj| <Y)S^s/V-5_i ejLkll IjJfe (A XxxGllI oLljk A^VI 

\a A Ijl ^^jLfvll 4 _lS <jl JxJI ^lj«-iL £-1 jI^VI dlJj 

^akx I VI _ culSjJI <_\kaJI^ cjL-OlC^I A _ale 

*LjjJI ^_ ljj jJ liKl GjksJI dit l^lG_ ljj 1 ^_jL5vJ1 

.jjUilVt IJjlLI 

jx£jJI j-^^l ciUj j^v.^JI t_uL jlkUl jG j_ij 

^LaJlkj Lo^-jLs <^jLojVIj <j)jjJI </)l.£*lj 

^JLJLJUlS <c jLjVI u \ A i U ^Llkll .^jx^.1 ^Lol^-Q ^1^ ^j-2 

— ^LoVJ ^_ ill 6 J-SjGI CjI _ j^5Lll ^jGlS-s (J_ a G*! t (jl 

j .dLjJ V^jlS dU j (GjL-^ I jl _cuJI CjL-^.jJI ^jG 

p Jjjjjis <JLXik ^j-o] <Lljl 3| .N> l^_i _ill Oj^jJI ckc, I 

j [j)jj— < - <J G^ <L*-oL>. ^>] <J^J-A B> J-z^lj-llj 

d-> Lj^ tdl I ^ 1 ,^yjb GI (j^ Aul^ LG V !<: a 1 11 1 & <_l 3 I ji 1 

L&I^^G \4 < <Ltxj|^(J dj^LJul d-3^ . _cull d-3 




JULVI 


c] <G_i j J jJ .D> 


Cj Loui-aJ 1 dlL I ^ ( 1 a ^ 1 \ \ ^xlzG _lLlc Cj Ixu-u 4xu j 

(jl olxiisJI j .Gii^jLcuVI -L \ LS*i 6jjGI kj-iG.j 

l^_j| jl 4^k*(i dJJj gI_cjjlLII uGldiul^ I j| Li Ijj^G 

j(j-c^fl .J^LoGI ^-3 GLojlxujlcj A^^y _Glo cjVjG 

I jLs (I jjlLc ^jLjVI jj-G I j| Li <jlxlaI jjS^I 

^jLs <JL^.V-C. (^jjJI _<_u I ^o I^T\ ^_2 LJ lj_ l3_o j>G jj 


NEW TREATMENTS POSSIBLE (*) 
the D'xa^nos^c ar\6 S\afts\\ca\ toua\ o\ Uen\a\ D\sov6evs (^) 
tolerance and withdrawal (Y) 
biological feedback (r) 


^^lllJ _<-oil <JLl3j ^LGLlI CjX ^IlJI jjl jJ LA^Jjill 

.^LlLJI JjLG jjLi-jJ jLjJI jJJg ^j| l^ \ < sx\^ <_cj_<_u_s ^xGLG 
^jjki x^ja V Gi jjuJG JLo^.VI oj^^II j)l V| 

.^jLijVL _G jjLG jJ <_u jlk ^.LlLJI cjL jkc g^.1 j 

) ^_<i _ ( -Glj k$-^GI G*i GjJ^jlII j)L <JjILLI ^_aj 

jj^fl ^j-c J-s^p L^G 1 jXa CjLj^JUJI ,j)-o (gjA ^ 11 CjI j CjLjkLI 
. ^j\ & & ^)Ga ^_i-OL2l ^Jl ^\*U\\ jGail 



UJJ-^ 


c± \ A 


Gl_G&j 


j .C .P> ^ <^j La cG I J I_ ljj .I>j 


(2013) 12/11 f^\ 
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< < j Q 1 1 1 V* 1 1 ^JlII L$dl j Cj LJVI cdl^ 111 1 ^ . Luujl^l ^LoC <Lk L>-xjlU ^jJ^Juuj 4ILcjjlsLjlc 

^LcjVI oKuti (jl « JLiJl (Jj x J-oldJ fj -ci .^LjlLlU LujJ Cx^i cd L>° Cj^Ls x4_oda ^LojVI ^jj-ajj djdu C5^J 

^ LgJloCl J£V| kji 4jl_ojJ CjLk UJJ jdl ^^-lc 4-bljJ obdb-G ji-tdd ^^lllj x4db-tl djbld.lj j— 

^_lc ^Jt,\\l Lo£ .4 _£jI Judo Cjblb J x^Lo J_ll 4 ah'd.o olj JU^JI cu-oJJ Lujl 5dj lL ^ <£_o^l S^\ .SjuC^ 

4jbl_Jill 4 n \y\\ oiljlfllll Cul^ I j| Lo I {J\ d_oLJI dd*-!l Sjljj 4dilj^ (^ic lj_dj_o Q 'x^^ ^iJlj ^^^Jjxdl 



^_ui1<<i D2R (JjlSj _<_ail jujp ^jJI oiljblll J_lc Belviq dj^ln 

daj .iolcdl (^J 4ujjd ^^ic 

oldudl d—ll Jjlc ubjJtl Jj J 

^jJI 4ujJ^U 4jLfldL-dl l_sI C-A^l i 4 xxV\ 

.^jdjk x^VI <LJbi 
4 jIjjl!I I c-LoLl!) Ci n 1 jJ j 

ll J_^. jj xj^d kj_£ (jLaj) ^j_o jclll 

^Lod^M 1 Ji ^ 1 i. \ 1 * X*s a d^C 4 __oj I 
i fr-iArd ^^Jc (J^bll J-cLx_xj_s ^j| 4liou 

jL^VI cs—^ o3^f—‘f—C' jl4 

^ lc x_J _kill <1_dxA o JJ) , ,g ^ J J-i 

4jkjjLc jd ^_ill JdJJlJI C^I 

OJ -*da (jxililb ! I 

jli^11 j ^Ujix^>^lj 6j_ oj^I jlj^Li 

UJ—J—a*-)I u* 

< J^VI i=>ljiVI ‘cu^l 

l^lj 4 \x x^ll 4 jjljJI j\^ la ^>. ^ Loa 
I» \ 1 . JjlS ^j_o 1 I 

^jLcjVI 2)-° I I oVl ^ 

4 \\ \ \ 11 J_cl ^JlII ^jLa <4 jJ jrSi\ Cj Ljj-<-tti I J djC~vll 

^ 1 xVll I jJlI I li . ( JXlilUJ 4 jl£jJJ ^ CUJLJ jJ I UJJI col I 

O* ^ 'T 1 

■ -(JS^I ^ ialjiVI 2)^ 


Arena Pharmaceuticals (>) 
serotonin 2C receptor (Y) 
munchies (r) 
the cannabinoid receptor 1 (i) 


- SjIJCxiMJ - 

Leptin Receptor Signaling in Midbrain Dopamine Neurons Regulates Feeding. Jonathan D. 
Hommel et al. in Neuron, Vol. 51, No. 6, pages 801-810; September 21,2006. 

Relation between Obesity and Blunted Striatal Response to Food Is Moderated 
by TaqIA Al Allele. E. Stice et al. in Science, Vol. 322, pages 449-452; October 17, 2008. 
Dopamine D2 Receptors in Addiction-Like Reward Dysfunction and Compulsive Eating in 
Obese Rats. Paul M. Johnson and Paul J. Kenny in Nature Neuroscience, Vol. 13, pages 
635-641; May 2010. 

Obesity and the Brain: How Convincing Is the Addiction Model? Hisham Ziauddeen, 

I. Sadaf Farooqi and Paul C. Fletcher in Nature Reviews Neuroscience, Vol. 13, pages 
279-286; April 2012. 


xi_j|j_JI j-luaJ 

jZ\jA pL^SjI ^1 SjaIL 

ULuaJ Lol t^LojJI 3 lilCU 

Louji <olu ij^JI 
.4j|jull Llxuj OxxuJa 4 ^ <V< 

% % * H W H 


Scientific American, September 2013 


uj ^IjJ _ <_uj ^_lc 4 jSuj-o^I IjJIj 

^jOlJLJI ^IjJjJI cjJ_II 

4lu ^IjJ j-Aj ^ojjJI ji 

J s<&'\, n A UJ 4jlC.Lo jJI Cj11aujj_JI 
JuALcu-c ‘ 1Y ^ 1 u 11 

\\ 11 _ (_xj I ^_S 4jl£jJI 4jul) 

.ol^lliJsl ^ cjl^JI 
- A U J J—^ dt—I aj 

^ ^rimonabant Cj-dbllj-duij 
6^ ^ asI^.L 

.<^LjjjJI 4 jl^ _cJI ^L<^- (J^-i 

4j ^julLs I_Q_C ^IjjJI IJ-A Jjd_ <_XJJj 

1 j^_Clq 4u_u^ld. ^ cannabis 

J <^.1 atkll ^ S 4jl£jJI IjLj ^ —Aj 

culdLs ^_x_ul 4 jl 1£. Jlko La 

J_s 4 jlcLojJI cIIajJ^ ydl I U jg\ 

j <^1 cjui^jb dn 1 fill Jj^IloXI 

k \ jLU (j| (Jj\ A^k \ ljf\ _ 1 ^.LJI (jb lj_A 

4jl£j_!I \ _ UJ JjCj _coil dlj 

CdLkj-ojj o-ljJ II 4 j ^j2-> ^jJI j uOll J_AJ .^.LslLJI JjI jl 

Lfi^. ^C_J^ 5kJ^klll 4 ULjbJI jkVI ( jAj <k n-aJk 

^j-o I xAil <^\jjJI x^jljjj^JI ^jJj - jd^ll lA-djJ 4 jl£jJI 

.^j^jljJI (Jjlo ol^.tUlj Cjk jjlS^Ij ^kljil 4 jl£jJI 

Cjkld-^l I_^lll 4_ijJ^fl £_ ^_2 JL^JI ^ _A j 

^jLjjlII ij-l^l Cukkj-ojj f .\jdb <x_jj)Ik^ jC^JI ^)b <4 jl^.^Lc 
dlk CxS-ij daJ . jlj^^fl (jAan jL^jljVI j l.V^*d-l 

Cs-t-d^j 1 _L~vu cut ^Jl 4 u_sJ j J *21 Cjlkl cull 4 \1 \ 11 

4JLaljJJ ^_lc 4 _j^uj_o^| ^IjjJlj dci-ll (jdjj-t-xdI 

IjklJ I cdCiJ < x AIJ >—j bj^V I j(^-k < 1 \ A i« J Ijd^J • 4 jl1c 

x4_s_a^ jLo jjc cjbdb-a ^djLi da 4llC jJI ^_a ^jbcVI j j-oj 

.4_bldj Cj bu^JL^-alj 4ujJ^fl dlk kLid ^juljlj 4ub 
k^_a I ^jC ^j^Lc^fl ^ LoJjlJ I C 4 \ j) ^ I (JjlSj 
L c 4jajuj ljJC^-3 d' dc ^jdjLJL) xL)bj| jJLC jl JJ& 

2 _ajj Lfdll 4 jcLo ell LiLdJI ^_a jl \x7 1 11 ^_a c1 4 \\\ 11 

I jJC^j Ld dJj Cxj ilc L)l jdi xCjIjC^-oII ^j x x 1411 ^kblll 
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U l^»1 JSU (Ijdj) duS 

•sjLditf i a*^ a^u. ai»i ^ 

S.ajlsaA\ cA jjioaAN jV> m ' AN ^~AA ^Ck^^-AN \_& 

. jAnW — ^A\jA\ cA-ujjlkV\ Vc\>V» \ ^ f\.sW 


<iji .B> 



*J-“ (Jj^ J_i-iKl J_ 3 j 

•‘AlASAP 1 u —“!>“ 

'V^' ^ C£j^ &J 

qjllxuSj jIjJ Sj-AjS 4 ji UJJ 

-liLtf C5^ 

j/n.V n l_£j Ijj <1_ifcld^J ^_ uOlSj Cj|Jj 

ia Ijj £>b ^ 

jj CixLaJu-ul ^1 VI <JjI_<_oJI AH 

L (J^ dll j jaj ^LaLkll ^lII^a 

jJi^lj Jj ^^-OA (3^ - AjV- 1 6jA ^j-° 

.<cVjl»I <JjL^J. 6^2 (_^l dllj (j-o 

(j1» <-ji I <jl B> J^ii 

^jl jViC-1 j .«OLa.| <—i3»~i JJ-r^ 

Jb^ ^ji i d t> Mfis '_ ak u ^vi iu^yi «^i>4iji« 


:j-&L^ g-L-uixJ) 


4 9 , As \ JjLJLi 

dl llAj . Jj j 


LiLa <^_03lLlO 


d^V-d lSjjJ (j£- JL-ai 
^j_c <_oJ^j Loj 6J^*JI j LjudJ ^-q c A J-A 

IdAj <Lr AAj-cJI jjA^ <^-11 <Lc&b 1 
.**< \^v I j \, \ I I \ a $ La *j i V \ < n l ai d i a \ \ 

( j^aj j-A ^Vl 6J 2>Js Lo • (jiixau 

^1 —lAluV 1 4 -s-»j— ujJI LjIaJI ^I^jVI 
i L^JlS eJj_Cj_a ^jlC o 1aI^jl^. j o I_ALu 

.^1 f lkUI j juLuJI jll L^UjI 

6JJ& ^jls <^JilajJI J va is~i II 

J_ijljLiJI (JjLO ^LuJJLiVI 4 JLJ^_UjJI 4 jjIJl!I 

^lc (J-OJLJ a_> jju_uVI CilAUaj-uxllj ^>^-11 
Lo-o <dlLo_<_uVI ^jljil 

120 j_Lj a_»jL-olsl Ijlj-t-^i ujji_<_uj 


W^VI J_sJ jJL ^LiU StaX ^ Xf 

' " ija • Lu j& a^Mj j_ik a_ 

Jjlc JjIAj JUJI <—L^jlc ^1J .jUll^i ajujj^Ji a^juui a^ui oJl-j-ji 

Jll\ iilllll 6 j _LI .^LaStlaVI dl_t 

l^l jiJjlC. 1 4\1 wl Ja_ t V,<[ i ^ q f^^jJI ^c_j L^JlS Cj-IjIAj 


• h**-* aifk 

.^.LslL^ l^JjljLi <JjloVI J^JIj 
<j>j 01 ^LosJaVI 6j-A 2)-°-^ 

^jjjI _i_uVLs <(JIjlLI Jju_ uj j is*> ^j-L^- 


<J_JjU (jr>A ^>J £j£. _tjj^ (£ jJIj <Ja >\\x II ^^.jLLJI 

.6j-duL-c Cua]| (Jjd -^^Lil 

(JaIs JJ£. (SJ^ 1 <-^-1 L^A 1 ^ X I ^jJI ^LlLVIj 

^-Lc <j Cj-oA I_L ^axLui ^_3 L^j-odA ^ lit J^LlLVI dit o 

<jlj!j) II J^I^jVI ^j-oj dlLo_cul ^j-c 6jLk^L qIjIuj ^J-o 

■ . jl_I. Vi Vi VI <JLJJ caJI <JijIJl1I 4jlj 1 ill! J 


HOW (AND WHY) TO EAT INVASIVE SPECIES (*) 
Asian sea squirt (\) 
blue mussel habitat (Y) 
sea squirt (r) 

I ^ c\ i ^i c\j j ^^jl_«L»_a e\ : (1 983-1 895) ^JlI jk » u'l f>*\ I Jjl ttn ij (1) 

.<AjJl1I ^JJ-3 >- qlv-k Cl ^9 LLi^ 30 (j-a Jj^l J-^d 


l i A 11 (J-alj .6jl aAII ^1_lxi£.VI I Vi 11 3 jljL^-o <1_Q,_y.V 

jl—^ jVI ^^-*-5^)_tjjJI 4 _T)LsJI ^\ ^AVI 6J-A ^jLj jaJL*JI ^jlAI ^jLj 

. <jdV^a i j_cVI ^Jl lAjlaJ Lo I jl — jjjj J^l j-c l^J 
- stalked tunicate a a-„t! d_JMxJi ^_lo j_kUJj, 

J~^ til ^ _ujl_J I i Aj I <_Sjj_xll J 

o-° '^dVl j-^- * 1 * J—LU V—d)L^ I—® dj—li^l 

(I j-A ^jj^jlII ill ^c_j j>i» i j| _ cujjl^. jjlA ^ ."i^.j Maine 

<£.Lii-oJ 6 jL-^ 5aIj 1.^ ij^ LlAl^ <^j^jJaJI ^_L^VI 

<4jljJ)\^ ll L)»j(J^ S dxj <dUj 2)-° _1^-J .jLiJ,l 

.< iiiiWll <jl£jJJ jJULO^ ^.d^ju-uu J Je ^ ^»1^VI <—uka 1 
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- myu - 

Bvm \_a\ 

3 aHv AW ft 3X3 ‘ ^-i-j->3-i->-> \-A_& fs\ ^ aAVA\3 <" 2 . 0 A 3 ^.VaA q*« a^ j A-nA ^ ."^AV a~^\ 

.& AAa Y\ jaL. A A\ cVij^WAL A_ojA<2la a fs A ^ ^Xj^Yjuu Xv^_i\ ^*3^ <(J^ .B> CY1 "3*^ AaM 3^ 3|Ck^& 3 ^ 





jxVI 44SXX (jjl I lit,) jjVL Sj-<-uxJUj 4 i^ 41 U jjj^SJI yijjl Lh° 4 xjx £x 

.oljJUl 4 _uLlou^I 


cs^" 1 " CS^J* 


jjLx J^UIJ 4—xxjAsJJJ 4 \A 1 till iLdbdl 4_i_uJj-illl Cl LA LSJI jx jXxJI dxj XU 
^1 JV1 as dlxxuVI jx ^ydl IAA jl a4Aa. 1 j .<hjuv.rJI l^x^s j|j_xJL 
^xxx 4xVJ .dlx-xVI (jblJ^l jL-aj (JJa) ^^It 4— 1 SL 1 jxVI Sxxxll CiLxVy I 

«>A 4xjxxJI cjL-txicVl Jjtxx LV1 4—AVj <4xxxuJI 4 dbdl 4SIJ—LL 

jUaJJj <4x1—ttill 4dl J-Ll <Ll|jLj . Ixx jjid'4 jj)ULixb 4-1 Jtl jxxll dxj ^jJi 
JSL_<Jj ^it llax ^jsxj ■ «*u jjl jx jxxll dxj 
jXuAt j_X Cl 1^LS ^—ujx £X 4—ixSj jVl j—X 
jx 4.4TW £ I jAI 4X1—tXI jx 4 —lxJ j jjA Jll 
4xjxxll uLxAc.yI (jjLSjj jjjjj-aJLl J—414JI 
JAJ gJxJ 4,*.ru\ VI jijxxmJI jjjxj 4,x^u\^i.| 
^jL^JI JxlVJ ^ Sjxjx j-* 

.^Hl jxiu <—1 u <11 LxjJ ^jJu xiju-u 



Va-iSAi al 


jxjLuJI j^iJI ^ jii-uKluJU £x 4x^dl ^xjlxxJI CiiVI 

jx jxjxdl jjjHAJI dl^lcxuj OljAxxJI ^ L^j|j£l Culjjl j£j 

JjIjXI ^ 5 -lfc Lfij-ii. jjuaLili I 4 . 1 l La£ <j-olS jo^XIj 4-iIusYI 

4_uL xa 3 SJI jljJU j—a 4-JLa. 4-ijxll j-ijtAAJI a ji 4_ul jidl 

^^jJI 4 jijL^UI j^jlxaJI 
Cil jluaXI ^L\W..x<iLi I.. 4 .A 11 j3 O—aj 
J^ruJl ^axljj v. 4Li ^^1 Lilj .4-ij) 1^11 
4_iij_J| j—ijLAAJI a ^ I 4—uaxaJLl 

<4.^ j ^jIj_Cj ^Jl « t^»St I j , 4 j4^XI 
ojJs Cil—4J j-u jJ fjS 1 ^ j— 

( ^.caAcaJlJ ^^jJIJ J\1 VljJLl 
.^^cxujAJI oaxJb Uj^sJI <iunSju~>^ 



jxiUlj£ (j^A vLwC. 
4_ccij^^fl 3.UA.UI Cl)—iVj-11 ^5-1) l....(j.4ijio 4 — u Jj ) CiLiLb J-J loJ) CiJ— ^ 
4_iijLCUl ^1 CiIsijj p 4 -\ 1 ^Li^A—txiA CilALb<>dAj .jjJit ujLDI j^sJI 

^ jl—xijgjyi j—cxi jit 4xa (jxij—tiil 4 —xjj jL_xJU j —0 

L&^Lo £jxii ^ ^ 1411 ) j)^ ini ol 1 ii-AU CilAlbj-uJ) ojA jxjl lolj .^JlxJI 
jLxJI J—4J.4JI j jj —a ill) (jilol mi*i ^),\AA..,x tiLi 

JlXj Lx iS 4x,.\ Vi—xxil Lj ^ Mio j—AuaU l—^jxJsl 
(j—0^ . J— ijJJ) J-XaJI jjUsj— CXI ^1 ujxJ (jxil—exits 

Sj-iJL I 4 —<xt4'i Ci Lib j-liJ) j—Vi ^ 3—0 
jJ lx S e-l.nt a VI l—^ojsij S jl—VI 4_u^CiV) 

Vjljx’i—xxiV jxjS - Lxjlx (jl miAII ^il<L xCulS 
.jLxVViVl 4X0 jxxJ) 4-ijlid) 



qL 0 4xij^ ^ 5 —JJ ^ K 1 4 ll jLJlI S-^3 UJ-*H Cll -At x i jl ^_S 

5j.V> j^^Lt yi^l oaA j)-^iAl LI J .jLV) jx 4iLll ^-LV) jxJLxl Maine 

jx L.xAxi j ^ Ulotl ^_>, jj jV I jl—xXL ol—Lax W 

Jxl jx 5j-xiiAU) 4xUI o—ILV tJI j VjjVxJI OLi. iitVI 
JjxsjJI j (jjjJi jj_xJI jjjx. 445 L 1 oLxux c5 it J^-uaxJI 
oltj ^ 4xxjJI ojA .^J-VI ol jxJI jVtj c^j-xJ) 

.5joxx 4xjS I 4 JIjLu djL nA'Ll CixVa osj ^jjjx 

xJLol LuL^ 

(jVxxll ^j ^jJ1 1 —xxi 1 jUijL LV1 Vij_ xj) 4_uLLJI j—LaJI LLux j>_oxi 
oxA CiXxA j xdj .4xi—LixJI ^iyiV) (jx L&jxt jj)—xxiAJ CiLxxV a 4xj-uii 

LIslxII ^J^xl) jLVVI Jxs jx I jl 1 r.A'il jxSVI ^ y m,l jxlj L5 it LLLJI 
4.1—xxil ^jXuxtj joV 14 s) jxj .4xVj 39 LS -J ^AjjA 4 11 iM) l5 _It 

jlxti iW i (^Jxllj 4 l‘ljt t,| olxll jx ^xjx J . jlXAX tl ^lljX ^lix 
4ASJJ 4xjUaJI jj-xxil) (Jljjlj 4x.jUaJ) IxSxLujVI ^Ij^I J jJLVl) Lukux 

. j^xjJJ) jAu at jx 



J 3 III Sxj 

<xuSj AL jjLxi L— 4 — 1 | . 4 . 11 , ill Ijxoxi CiLIjxxJI j—!i£l jx 4x^1 <x-xljVI J-xu 

jx j .4xjxll 4xjjLi ^ Laxl ^jxj j 4xtl jjj| l 5 ^s|jVI jxodi ^1 jxax 1^x1 IxS 

(T) ** " ** ^ _ j 

dlxx ^jal lArV ciuxtl ^jl^lnxAl JSLxX j-xxJ) JxjLs jljt^l j) jjj jl ^dyiU 

jjxaxS jxxll JxjlxS JoSxi XI ^ Xi o Jl jx JxlS JXt dlxfi j 5 f) J <CiUaxxll 
^axjSxl 4xjxlSxll 4SxjLJI c5 it 4—Hxjj ^jJI j^axll xLLxjJI oVj .4-1A » 11 
jLLxiVI mi j-loJI 4xjUUI <jxxJI JxjlxS ^LSxj .4xjxxll 4 -xaLVIJ ^j—xill 
.jlxxJIj 4xJ|jVuVI xuljVL JW ^ax 4JxSj jVljL ^Jl <lxxjjx Jxl Jj-u 4JlxS 
.j-axxJLl J^SlII OJxj hi,lVI IAa ^1 xSLaxj 

Long Island Sound (\) 
acidification (Y) 


. i n 3jJ3^ 

S.lVU,) CiLVyi ^5-11 L_uj1j Ljjji l 5 IxsV1 4xL^x (^jJI ^-xxll JLVI (Jj _x 
4xlxxJI jx Lty XU 4 XI Lt)ij^iax l^xtxSl j£j .4_xjJI ^Ijxl jx ^J-i^ 4xSxjx^l 
jjj-aJI yixJI ^ xiuxxA aa ^-xxll jl jxi. <S.\VU,I CiLVj -11 yLLx ^ju ^ 
4 -l.La.ll xiAlxl JMx jx 4,K,<AII olxll jii iai Ci LA LJI j olaixLaXL 

as li—xxil ^La>VI 4_ilajxj <>jxj 4xj—xxx xij^ax CiLL ybj <jjjj_S .^_iLxll 
J’An.x xi 1 4x1 .4xi—xxxll Jlxt Xi ^jit OlxuMxll 3.\VU,1 CiLVJ-ll ^Jl Jxjl 

mbs jxxtl Llj .4iVuL yiJI oLLxll yix L5 it Jxaxi 4 juxIj 4ibx o^xxx 
J 3-L ‘ \^ l ^jUaJI Jxxxxjjy jyLjJI x^ixj jx jjxxax ^ f^xJI jx 

^yxll jSlxll ^ ^ III 2 -bsl _x jxj . J 40 l5 _lt Lgx^-xxl jax j-xj 4__CxlxLJI 

ydxJI ^jSx 3 . J-xaJI JxJSlj jXsXlVI Lilj5JL L^lalxi ^a —1 S jXXxa ^—11 


- VI jxxAU ^-xljx - 

Eat the Invaders: www.eattheinvaders.org. National Invasive Species Information Center: 
www.invasivespeciesinfo.gov 

Scientific American, September 2013 _ 
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Jilajallat 

ai#loom 


12/11 29 alaJU 

2013 j^Afaujj /^taS jj 




^ XI (^faUi 

f $ 

J^-ujI j^SL jLUl &u xaj (^jJI f-loidl jl 
.^L^JI 4_ijI jJdl j|^Jsl j^a iLijJLj j 
jl£ jl ^ 

^ juJjall Ct^-oui tLu_uL_u^f I 3 ^Hra-ll 
jjL-oj^U Sj_Latl 3j\ yLH J^ixJI jji^h'\ \ j£_lo 
.[jjjlII Ixfc ^ ^a\xa» :jiad] JsLxJI 


j^ji 


H i i ♦♦ * I H 

oOfc ,\ i ai ^jijU 

(j\i‘)< oil 

1,1 (aj^Lsuji) ixiu^Ui aiivi 

A-a^ A ^3 v. JCv> ^A\ ^AeA\ la^k V^\ VlA ^kk 

da^^A^ Aa^juu^IN ^Vj>\ ^\ da^-k Ak\ \Ala\ dA\ 


jSJ^ <4xljjJI dal-U <Cuxi 12 000 ^r>-a Ja9 
jLu-oJI td^l Sx*J jj^JI I 3j^ J^jVI 

4-bl i _ r k p La - b dl jjs. 2010 ^lx .dJj 
4_ulj_> daLajL& ^-lx 4-ajuJju <_)i^_L2k jj ^Jx 

jk ij .dLuJjlllj Lu_ujjj LJLLul ^ dalixaj 
cattails djdl <Ldx jjxx j-a uLijdUll opL^. 
JXIjVI jdkJI L$dj ^1 <ferns ^ud.j-cJIj 
. Ijxi. j^SLd djj-Lk^UL» <>^KIA.j < jdxb 
LajLLaj LtjjLdj JalaJI J^uj VdJI jlS j&£ 

^J| a^L jls «Ljit-iJI 4 _l^L» j-a <QSJ .> 41111 

(^jLu-s jl j^-Laj 4j jUlU CaL-uljjJId .f-ljjJI 
dal_L2k^ jjJSU I jjlS ju.Vrdl jj-cjUI 

.fiLuiij II ^jl ja j^ 3_»jiuj lxjxi 
:^liS jiiSi jjjlu^ll jlS <<iilbJI JM^IujI jxj 
4x1 jjJ CjIxLuj 10 4_l1x juu-» £jljt,li 

^^xll calories oLaj^Jl^JI jjx j^’n 4_»jxVI 
. j^XI jx Jl j-a LjIxLxi Cxuj I^aIKI 
4xljjj| C\^us> 1 IjU 

<4x1 jj^lj jjdJI xaIj dlL^i <4xxi^> 

CjLxolLaXI Olxi La^i ^-u-i jlS La^'ua JS 

Jj-i ^1 LLuj I jjkud>l < jjdJI i _ r Lt jLux^b 

.((jxiSjULa 1 1^) 4xljjJI ^it 


^_d_i-dla j-LxA\ j\ jaL , <T) s^a\a 

y_k\N |^-t-ulai\ ^\xa j\ da-a \a^L'i\ ^aX^Vx^a^ 

^\ a\LL \ ^\ jXd 

\ A * * \ \ * 

^\ ta^A~s.. a ta j-0i~s.a 

A^\ ■ a <s\\ AA^X-'iVk A . ,»< 

j^cZa ^k Cajc^aa Xk \ aXjs\>W^ 

lAA 

^ ^V_ ,^<::^ cA^j^N ^ij^\ 

^A\ ^A 



The Amazing Multimillion - Year History of (*) 
Processed Food 



. j\ a >.s~W \ dia ^jk A_i-<a»Vk. 

<fj& .E> 


- dJljjj-uXU - 

The Cambridge World History of Food. Edited by Kenneth F. Kiple and Kriemhild 
Conee Ornelas. Cambridge University Press, 2000. The Oxford Encyclopedia of 
Food and Drink in America. Second edition. Edited by Andrew F. Smith. Oxford 
University Press, 2012. 
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- ddijxi - 

E\ieVjr\ K\vt\ 

jib . jliAXa Aj_uj^o^ A_b\S <^oS> 

,4bia\\^ cA J>A\^ ^\»\\ ^deAdd ^£. V^a^aa-a 


jj-o £yiis*in j j3 j j A Tortillas (^) 


d^iXA ^ln-a 5000 

&*>' 

jl^ao. Ssx-c ^ 4juAj ■ i J ^ 11 dd 
pLolUJI ^jdda .v 4\*i 4dj^, ja-j <jdo-a 

IJo. dJ-LXJ Cuuil ddajLdl odt) jl 
cj j . juaJI £)■jddl di4iS j£. ^aa.jVI 
jiiljU jo ^b jUaJI £-bo> J-Jj 
<ddu 7000 Lfi jot I adl^a ^ dajdl 
Sj^o^u c_uloJI jxuaj blda Cub ja-io 
^^^dllj d-Lolj-tuJl jo 4 \A\a jljl ^ 
.dadl JJ jiboo j^^Sd jl jdoJJ jo jb 
jtUIj ^Lji-VI ££oba £-ai <dJj £oj 
J_b 4d_u 8000 ^ob J_b jS '.i cbj ^ 
4dli <db-u lAIU L&axa jldaVI 3 < j*dJU 
ljod-uo jb juaJI ^d ^ 1 jl jdoJLl jo 
• J^I SjddJ 

dbu^daJI dul axil jljdbj 
bbda £OjVI U^l <t£p>VI 
<,£jbjJlj juaJli .SjjjaAJI utmi 
jo J^AI Sjo jl IfrVb i SaajJIj 
j^oxJI ^ jdbJIj .^jUaJI ea-doJI 
j-ii- I ^Jb LAbl CujoJI (j j-^Jl 
Jactose jj^!HI fuAa ^^k. jojjli 
jdttVil v-bbo_ll I j^_a <joLaJI juaJb 

.3 jJibVI dd-ia 4 quA, \ ^ Jodi 

juaJI £±iu 2 > ^d djVu*Jsl LxijdiSLdlj 
tjA^-a ^1 c_uloJI ^ j^’iUI joAd 
utVtd JjLa-i bo .lactic cLTs^UI 
. b < Afl J (j i < i 'i jbJ^I 
«Laj J^Ad jl ^tui) Vj 
Jdlj IjU C^dl 

4ad-»jldll Lkl^daJI ^ (j-3jJL» jJI 
JlaldU jtsbui . jdljdll (jAju IdJ ^oLi 
«_j^da.J isu-u yj\ jjjddl Jda 3 jLaJI 
j-ddJI I^ajddt-ul Lu-ul 

<^dlxa1 lada. ^k. 3j^.LalaU ^JJJ ya 
^ j-dl Laljd Jljj ^ dujjlAa j 
l^_» 3^ \\,mi ji >i ^ r; dn 

c-UAVx 3j ^j-» jd^VI CaLAIdXlj . Lu_ul 
^diu Laud < A4^1,l ^JXI (j>a Jdl oLloS 
dxLadl CabjjSdU o-o_J 
ddi ^Jl Sja^ua CaLgdd v 4hAl ^^dJI 
J^iJ Cf^ J^s ^j^-ddl (j*^-^ 1 
dyHJ 3 Roquefort 
.Brie 3 


^UX\ ^ ~ddm4500 

j^dijil duj 

^JL-£5 j-d ^LdJI j^dijJI 

0^,5 <4 dj^ »—x x< a i 

l^old dxuj^m ijAlij^I j-a~df jJjdj 
j^dijJI j \a d'\ x jAduJI uiVl jda 
.(JgJuAJb) t>j^a£. ad <j jJk 

^ "adux 0000 

(J -C fc d JI duj 

iJaddJI jbd jduaXI CujJI J-a.j 

^ <jjjddll jd£ CuLiJI jlrVlt II 
.4 a u4ll 4->jj-^Jkl jjldJkl 

^dA\ ^ 2400 

d»Mt 5 a I 

Jj* u^^d-ii {£■* b jbdu jb jdi 
I JdJI Cal jl jj-ddJI bfc 

. Lg_dLUJ^4 jA£. L^bM^dujIJ 

^bX\ ”4dua 0000 

aiijS*ii 

(> 4djjdxll ^ JjJj Jjl pU. 
Cxlada. ^dll Ju^sJI JL.iu.ij ^ uJjdJI 
J_d JU^aJI bid o44 (4_ij-j.Xi.iJI 4-i 

.bji. L^da jxdblj 4dcu 2000 


d^-iX\ ^a^djm7000 

.3 j-x-dl pjdd jlSb jjjjda oA^aJI J-a 
bUdd ^b 4 _ijUI 4JjVI 
L^jb a^xa ^lj jljjl ^ jLddJI 
pLatk, Jdlj <j!ibXI Ja4 4duj 3500 ^1 
4xaL^ j^] ^jjMsb .P> Jda jb^l 
jl jj^-» 4d1 £jdSI [Lullbadl 4-1 ^3 

LT 1 /^ 1 3le J ^ U 3^ 

(^jdb ^ddb j!ibXI (Jd 4duj 7000 Jla 
CilxdLadl CidAd^lj . jadJI ^.'u^l 
Jj^ ads :4x jo-lu 4ajIjJI SjSLiXI 
^ 40 ^1 jua-i b pbwidll jj-ij^jajJI 
.SjaaJI ^Ld)f ua^xaJI ^.u\-a. j-a 4dt,l 
Jjbk ads jb^fl ^bk. j-a SacluxaLij 
aalfcl du.vnJI jir»t II ^ 3 j^ll ^Iduo 
cbjbid ^ .dxiadJI cibjjdJ.1 ^bdl 

j-Laddl 3 j-i-i ^duxa ^a <^jj4££b> 
tda-j-bJI 4-idu^aJI j daj^sJJ CabJjaJJ,l 
j-a SofcL-uAi JXI £Jju2la ^^da jea. ^ 
jiadli <^SK i< it dxabk jbkabJI 
L2>ij-at dadldd 3xlus& ^k I jbdcl 3 -jxi 
5 jjjJI d^J^f ^.'d'i Cub dd_u 3800 
.Ninkasi dij^ja^JI 


d^LiX\ dllua 0700 

°Luj>JI 

Jjjuaj J^u u'i da^'\ < b Ca^Lxua a^a.,^ia V 
t jbdaj^VI ^ jb»u)fl j bdbd < -J; | 
tSjdll ju^adl dijd^l dla^l jdl 3 
b lj jj .dlua 8700 j^ad JaS b ^1 a^ad 
ea^uaJI j^xdla JdljVI j^bJj^VI jb 
lime solution Jjb-o ^ 
pLbl dadxXI jljdl j-iijudJ masa dlb 

.daludl add 


AA\ 5A00 

JL u -JI 

♦♦ ♦ 

da-idJI ^du » ^^k J-Ja ea^sl JO.j 
jdd jb joj • jlj^b j-JjSlj Jbo. 
dd<4 tjb-JI j^ajo-a j-idll jj-idadadJI 
a^bj juu ^1 jldaJ jo bjd S^AJI 
..ku-u^jJJ (jA. nVI jo-aJI 


^ jJj \ II ^ . J <1> < nil jl ^C-ClSJI jl 6jjJl 


13 


(2013) 12/11 f^ii\ 
































































































VbX\ jaa dbu A 000 

(ViS^JI) SGVi&SJt 

Pre-Olmec dljVI J^a L oljlbu 

oi^-iu Ctbb ^-Ku.1jJI buijb ^ 
Cukjj pUb l.(j,"\Kl-%j jj^ail ju jblSJI 
.(J£-L J *uJj-loq di j ju ^-bi daulbil 


LuLud ^1 oj) i^JI <>jb <juuij^S .H> 
•SjU JjV jbcoil L^uif < 4uA1 ■'•'' ^ 



^oF 

FoF 

FoF 

FoF 

FoF 




VbX\ ,uu"4b^700 

^UUL^jS 

^ ^1 4$bill fJJC JjVI ^jXMXAjSJi jb 

j1 jjuj .^_UI £u juba cJjiiia jjuu :La 

Ijjbl <16 jjiLlI bj^ jbbJI oji. 
<>jbb ^jJI jbJI ^u^VI JiiiJI ja^JLa 
jjijjZJI 1*u3 < jbbJI ^1 j j J U u^ Jl 
.S jb. Cib^Sb J^ddl I jb juuA"i 


(jd>^') 


d'JuiA ,uu*bu400 

,r J^i 

Jjijbll diiu3j ju Jiu-o^ CttlKl 
^bjjJI £uhJI oLb ^ ^/Vl 
Jilillj Jjjbll jjb jbsj -bib, «£uiall 
5lovage *-<i>bJIj 4_»jljblj 
^ItjJlj jbjSJIj Ctul’Jlj bnubkl 
Jbllj JluxJIj Jj-a_db ^Xlj 
• CUjJlj dbuJI boluS J 

jjjLa jjjlb :BACON (^) 

JIANG (Y) 
6j^ia_<_uJJ ^1 ;MUSTARD (Y) 


V^uX\ jaa ~bu 500 

jUll 

jbuJI oua3 I^Jlt j-i^JI jbbbll 
jblc JMb ju 4JUufc Ciljjb ^1 
.jAlVluilJ jSboJI UU^i j U^lC J->jbJ 

Ji^j^JI j£ul Lu ijAj 4bu bll JJUj 
(£jj| juVI <Jibll cLL^ujJI jSLuJI Cjbua. 

.JulbJI jbuJI i jlbi (Jilal 


j_Lo CaL^bjJ (j-ubuVI b-iLui. Cub 
^ juuaj jubl ^ bjuaJI bubs 
^lUi IfrabViml ^uu ^Ul jbbJI 
(j^bl l^ijj .^^jJI Luxil jJjdj pL^ul 
<(jdu jjj^ ib) Zhouli ^ujUl w^tll 

■bib. Jj-jijb j£ bub^ Cub 

JjJjj bjb j ^_LXb cbuxJI ji ^III 
100 Sji, bulbil djbj (jubuil ^jb) 
Caxbyi ju jjjxlbj .^bu ^ ^ 
diluxbl jb Iaj^S <^jbVI djubll 
bub^ jluxul jjbij <3ijj_bl Jub ju 
bull VI (jbi (b buj| jjjb jldLal 
Luul plb»1 ui-a. ^ bj^jJI jL-oul 

^ ^Ji J 5 VI a>bl ^ 

Cub bj^ jJI jla £-^jVI j <jVuXI 

.jbbJIj bjjS ^I bubu 
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p s AaX\ pxa yiAxl\ 

^UXI JLsJt 

jld cXXaJ.1 oiJI Ja u j jl (j& ^XjJI 
jl j-ix c^ujULII jjXll dia J^Kilxll a| ox 

^jj a^-gi a^idxii ji^xi j* ^ixi 

jla oxLl ^Ji.1 ^auij ol <<UkLfc S jj2)Us 

<L1aj jl J 4Jj(3 ml i 4.4na 

.dLouxJ) 0 us> CJjtx jla (5jLa. jl 4_dsj 
SjLxJI ^xUI Lapdx jjjJuJI loo o$j 
a^dlolo^lj slalalxll japLu-aJLa cLulaJI 
jj-i. j^3 <_jjULi oxll dLacu { Ja 4xujI^J l 
, cl, I'j .jxijUdl jjXll J^Ll jjLi 

jua i _ $ Jx JLou_u^l ^Jx JoL4r>JI 3 i41*% 
oj-bJI ^xgd ijXj oLuLlII oca.j <oijl^xll 

l^J | | . d »< A < , . 1 1 

4aoxj j$la jl ^ CaSjJI dJo ^ 
£Xj Lxa ^ ^ III ^ja iiJU 4,x.a^ll ^ja 
loa La jlXjxuj .^_LJsl oxll dim r< Ja 
(j^jjlbaj-JIj jXllj j^-JULi j_lII 

ibuaj ^£Oa ^_lxJ .oxll oLsluj punt 
OIajJI ^_LJkl oxll J^xa 4_dla <j$j£ 


. paoaJI aJLxll ijl < i'^'u »V 4_b^KJI 


^O^LaIA jduX v _yAaVld\ 

Jjlll dJLaj 

(,) ^b>yJl 

c^LHI iXioxll <Lalxa JJ 41113 U liMl 
J^xJI doaj < J *jlS .W .G> j<"''' ^aJ 
I^all Aztecs dodjVli ^loj^l 
J^Xll 4,\i^c j^xlu-aa 15 j^Xll 
. jjaaJail ^aLUl ^IojjjJI 




0^aL\ 0XA~dLA^3fc5 

(i! |£jtSJI 

Jjl jl jaX £<LAalx ^S^aJI Jja-s1 
caalSJI 0 &ULO& ^ Jaa ^_iLad Jjla-coj 
c-ula jx ■ ' "'< ' 4dl ol £<^S -T> w/vll 
jAsa2 al 4o| |joxa jlS (^oJI ao-aodl 

ja^LA J ^aJI aljaJj ^1 
^oa ^j) iKt,l La^usJI j^ 

. jluaJI ^aJ ^ 

TOFU (>) 

Soaj jl :PEANUT BUTTER (Y) 


o^A\ oxa ^7Q0 

oLxuJI Cua £LoxjuI ^jj_u JLai.<jVI JaXaJ 4-Lu-u^S loa 

jjVI 1 1 ^aj j^j .ao-»OX j^Vid JjJ-»j ^^ixXI jjVLa 1 £±aJU 

(alaijj^U IX LoOl J ^yJj^aJI jld £ jdLuxjJI ■ «>■ >■ *j) Oaa VtlJ jXfclt,) 

£^^aJI 4iLJI jXlII J) iix,'\ 4. \LaxII odA <L±un j jA,a! ^ II cLou-uJI 

^usd.1 ^ J^ujI j^Sd ^Xad. 1 La j 4 /jjLLll 4oxada ^aaJll Ja LAxi paid Caali 
( jAaAaxxj| pa 4lai^LaJI ' 11 4 _lLolX jlj A 9 jjXll ^Jl jLLaJI J^Apaj j 

.jjVI Ad-% JdJ| JLdpLa l^ax 
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L 


Jxttl >ajdidl (Vd 
(Spam) 


^aJ» y Spam LX j£i Jjl 

« JaIU <J^jj^> jajbb. 
y ^_LaJU jajbbJI v 4"b ja-aJ Jj^-o 
j^auibXI ^dal La jlXjau^ .4aic 
j V A ; 1 J 4a-»LxJI 

4diuas^ <Jaaj^-<& .J> yL 
jajdbJI ^rd ^jiu clli^ <1937 j»Lc 
cAxLxjj oljLgaJIj ^JXI 4iL-sl^ 
111 ^^LgJI I jJb 

<J-Lajjjft> ^Lb y dJj ja y ^\j 
cal ^<_ub ^ViXI v 4 \ a jlxb 
jajbbJI > 4~b :J ljbaaad.1 «Spam» 
shoulder of jajbbJI yJ y 
J^a dJij «pork and Ham 
jj£ add .4adlaJI <LaXbdl cajasJI 
AaIII jl <aa VLX1 ObV jJI j >^ 
laj .^IbXI <-il*t,l aldidl Spam 

Ol ^aJI Ciufti bdaid <cajadl axa 

.Spam ^ III ca-lc L^.'ix b <4_daja^l 

calc O ys. 4a j^SJI caj-aJI j 

.^IjjauJI JjjaaJI Spam ^axlll 
Spam ^ ^ III JljaMa JdA ba^a 
jdLa ^ La jy ^y 4aaau_u 4J Laada 
^ladbJI 4aald a yuz> Oa-a. <Lu_ul 

chanpuru j kimbap :Jla (^jalaa-ll 


ja^bixA\ jJ41\ 


CO, 


ji»S 


y aljidl ^aJLc] <jbaa -C .R> ^la 
f-\ j^1 £ Jn4"i i [JaaI jy 4JtaLa. 
jad-ll olj< <iS i l(j.4\lx'ij 
,-UKll ajbjJ 4_baa£S (JaLuuldl) 
«bVj JLauJj y £La,jJI y*. 


monosodium glutamate (\) 
Kombu dashi (y) 
CHICKEN NUGGETS (r) 


A7S7 ^ 

dajddl aUl 

cijaald (< L5 lujaIja .J> ciaabl 
» 4uVbaj .^albaj_dl 4.x i dn.ll 
ys j aau 4ajUdl aLJJ t jL-xu^| 
ja^a-ll ^Ul pLcj 

. IjlLa-ab jjaJ 5jaaJI 

^aJI 4-iaLiaJI 4-ial jidl ^dn\Jl 4. \ d'd 
(CdLlcuajj-dl j J' ^ „'' 11 {1 (^jba 

j^aUj 4 -<Ll4J.)j <JiI^JaS .H .J> jSdal 
^j| ji, ^Uaa y f-jy 1894 ^U. S jjJI 
■ JK u in .a \ da y Jab ajJa 4, s\a y 

oLabi^JS 
() (MSG) ?y3yzl\ 

y lyyi \ (<Jjjl^iaj .K> jb jM 
cidlbl y J^1 (^UVI y'jjM 

1866 ^alx d_Lob jiUI ,jdxaLa. 

MSG II oLab^K ^jL^I j 

.didaddLl jAabaJI I jj) JliLdil J^I 
y 4_»jj_(sLxa y y j_LiSJls ^ 
L yiuj^\ ^1 jlaajb Ija baUI 

.4, \x \ \KII jl^aJJ 4-ial \a bll 
JjLs. (Lalx 40 jaad aat_ij 
<jtt\) <1 jaSdl .K> ^.LUI ^abaaSdl 
<biLaj ^Lad jljSd (baU.1 y oj-ia 
jLs (_^jJ| (<baaJ> LusysL^. <jUVI 
£y ^laal y ^bjiVI y 

jLa-il j|jl <|j-bal>j a 4.irJJ ^iaJI 
j-yzy Jja 4^da ^LuiluiV 4judj 
4aojbu1 Jja J-Aj (babaLb 

4a^dba jdia jjj o-La-b 

^Lt ^aS^ba 4_iabaa5JI 4.iXa^.11 4_L^-a 
oa 4dL*j|jj jl <1 aa£al> jk.1 j d909 
(jy^A 4-»ja^_dl taluicVI jl 4j4^J 
jjlj^ ^aaa ^_iJI (OLabji^JI 

.^ijJUl umami ^Lajl 



^4 s i-aX\ y&- QjxaVdAN jjjA\ v 

dj^dll 

j^Jj J^a-U ^ Sy£l\ 

^b^l ?-LcjVIJ ^aJLxJI y jada 

j^ ^La a^dJI Jt-sl jfc ^aalauaa 
V 4(^t"i\a y jauJI y 4aiJ)<^ll ^aL-aa 
S jLab y jbAjJI eab aSj .15 jjAJI 
Od-ua jj-L^. (Laa^aalj j^aaJI jui jdl 
La In uAJb L^udlj jxuJj) .jdl ca 
4dV ^Jl dJj y ba^aal y jb 
(cilbXI ^L^a y^ (.J^-uj y y± |d 
S ^dJI y J-L'dsl l^J ys^A jaidl Citjj 
jdiaal dbA jaj <yy2tf\ jjJd-U j^ 

-3-a^XI cs-lj 

jbba) S ^dJI Cj jaa Ojdiaal <16 jj^JI 
a-Ladl yyy y (kaveh kanes a^iJI 

.4aaijjdl ajaj^aJI 4_u_u 
a-ljj^ ^wiSa a^iJI tiab ja^l Jjl ^ 
jl jdJIj (j^JAJI) 5axU 

Lsjai.j (SyusAj 4daaX ^ja ubja) 

Jjaa-a jSa ^sJ a^JJI jl jai . JixJI ja 
ojaJI oldSJI ja jajadl jLal adi f4aaJLxa 
(54^X1 j^ljl ^ IfaljOS ^1 


a^dJI 4iliai jaaSd dJj ja jd^l bajj 



(ObjbXI laxJj JUJIj JaLII ^a <^11X1^ 

jMtl ^1 4aj^XI 4da ^b tbaij 
13 jjuj .1511 ^U. y tajjdiXI IbA 
jUaiudl ,^-11 (juibJI ^1 Jj-£ 5 ja lal£ 
.^laaJI dJ j JjVI |\du<i ^jdJI 
jduiblcuXI J ja^L luXI ^1 4. w nllbJ 
a^JJI 4aab d6 j^JI y juajjj^fl 
c^a J>dd ja ^d.1 Ix^j 

j^l JaJ ja aj^.~4il ajSdXI oljLJj^l 
oaaldl l l( j,4 <^>j 1582 ^lx y juiajjjVI 
l^db <tdJjjl j .L> ^jdlXVI ObaJI ^Jlx j 
yt [ta^xJI^ dlja^l] <>jj4a jaaa. caljbj)) 
jaadl jl yu y ba^aa yj ...ja_b ja 

a^Xab yj ((.axxXI ysSy] JjJs jaia j 
jlad Ija <OajaJI yy u'LLl ajbaa 
(jjauJI ja a^JJI jljaaaub 4a£jaaJI 
ajbaxb 16 j^aJI j^ljl ^ XaaujVI 

jjXll > 4<*nYia J J 1 ^ 'J - I jb.li bjjxda 
^jJ bj^a-ja ojjdlU IdA jb 17 

. j^ajdJ^JIj judliaa^aJIj j^-*^jitJI 
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AS57 


Li> jS. Lajbfc <1806 ^Lc joa j£_lo £x3j ^ jS< ull JjIj_» dao-dl 1 j_» 

4-1^-tii 4-ul in K 4Jui^b L5 i£ j^lxJI J^a (jSLalj ji, 4_aoxb StilSLa <Ciij^Li^ 
,4_u_ojijiJI jjo ^ jSLjJI £j|j^ i _ s -Lc ^jlisuj_JI jLooJI 4,Ki i'tl, 

^LvVtUlLl 4iL» j]t3 *j^al P-LalC <_4 i ii'Kl (j^JJI (jj3 v—4<.<V<J jjS JJLJJ 

1967 fit 0>*M cr 1 ! ^ ^ 

03j .44Kill Cu-~a J^a 4JUi <Ucliu3 4 .iLaC C^LujISLj .Y> ^jLjLlII ^JLxJI 
jl (jSLdU 4 _ 5 3JI 4jj)(j < nllj 4.<A4 WXI 44K i II 4_»ifcVI CxLSjJ-u Cuol 
.4_»jlidl oL»jjj-iiXI JjLuJI iijjJI <_jIjj-u lg-a <_j jj-> 


lS l£. ClljiuJ Jljlx ^ pUlxll J^lC 

jjSJj <JUj^JI j-uoad Jjj-» Jjjouxa jloal 
■uVxui^ jji. juj ^xb LgJ jlS 4iLbXI jIjXI 
^gbto,^ab (Jc ^.1 Villa Ijij 
oQxaLLxiJI ^ ui-a. eJjjaJjXI jA^ubdi 
.JUij^JI junc ^ Sjjo^XI jjlxXlj 


<"yarftj J9 jt 

4 x£jXI 4 iud<JI objiXI JJ ^Ijxll £-bi,l loA 
^Ij^uJI J^ill Xfc^iuaXlj oboaLbAJb 
<j^oJIj iJioJJ o-lLJIj ^LbJI CuJJIj 

f-^u .u JuluaXI JlibVI SotLuX La-Loa jlS 
. jjjJI qIm.KI <jLxJI XjXxUI 


^U. 


LgJ ,^11^ Jjjja JjV babadJI 

bUx £xa S j burger ja <jbjxa dl jj 

.4jij&j ilaX jo 


TANG (i) 
PLUMPY’NUT (Y) 
LAB-GROWN MEAT (r) 
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iHa/allat 

ai#loom 


12/11 jbxsdl 29 aladl 
2013 j-qcauj 




^blx oL» ij^JISJI j£. 4Ajju La j£ 


AVscA "L jGk \\_a_c. i ^_c<a^W AaVc. ^ >.A~i ^\\ ^..AaC. j A*" 1 * 

^Mao v - e A , i~s.*> A_A\ l ^aA\ cAa^~>\V\ A^x^l\ cAaj^\G\ AAxi^ aAA% 


.is jiG oVu^'i t ^\,3>.VA\ 


Aacs CA 






AulW 


<^jj .R> 




pi C*JI ^_3 5 ajGJJ 5^LUJ1 <JlQ^ (JuLaj . jllxll l. Ll* 1 ^.LlLU 

jA C5Jl>^U <C£_X>^A^I 3^ ^Lx^lUl (j-o—<-“j ol 

pill ^j-o j_zxl j ^1 jLjLZ Sjlj_^. 5jalLx!l <jlo^ 

5ju.ua ^- 2 xa J-9JJJ . 6CxJj Celsius 5 a^Jlo 5ax.jJ jl JjLa t 

CaLaAJ^JlIIj CjI^JJlA^Aj!^JI J _2^A LglJOJ <^xl^i- CjLjjJI^ 

‘—aLJV) jijJ a -^ ^ ‘^J^- ^ 

1 xn \ )l 1 JjlC ^-Oui-s^JI jl^JI CjI-OA^aI JcJ JGLs 

. 6j \& lS*i CjLajAX. ^Jl cjLWI Cl A Cl £-aLxL_OA 

J) a^iI^ (JlS ^-Lc 6 Jj _zxj-LI CaLjj_H^JI ujl_ <_ol: 

£._cull]I JjUl ^_S Cjajax.1 <_oa Jj2 CjLxaI g._Stu 

jJlC < Jl_ cuaxJI I j_A I ol Cj !j Jj3J .J col£. 

jLjl£.VI <jAJU jixG jaJ <Ja.\ A <n ^Jtjj.it I Jaa _cul <W ^c. 1-v.t^ 

^_S <Jlalil jcjlLJI ^GajL j <^L*Afl,ll 5-c jL_a Jlo 6 JjA£- J cl j£. 

jcjlLxII _GlII jl jl jl ^jLilatII 

5ILUJ1 <JLO^ jAjG ^ J (j-°J <^ljii] ^gj>l IQ \ < S 11 C_J jjJlJ 

dUj^ ^_jL<_u^xJI |j_A LoS Cv n GI 5 JjJjlLI 

^-lc CcL-aJ ^GJIJ OIjJUi^jJI jjJ 

.L^jljJ Cj 1 j \11 6JJ& l ^jJI 5^lkll <jlo$ j jXj-G^JI 

CJL)j(J-U^-l 1 <_il_ i < jlLclC ijft _ i ,i~^"\\ 5_s JJtllJI ^Laic 

EVERYTHING YOU KNOW ABOUT CALORIES IS WRONG (*) 


^jojl^j (A .II ^J^xl ^ya 5juj£. ‘LLxj-o 

I jaLU Cjj ^j-° _gJI <jlL>jj^-o CjLlo^ ^ I 

Lfri^x.j .ostrich pI^-IJI 3-obuJL <aa _cJI ^Jl jj _cuVI emu 

<_ojl1 <_u jjJ I 5 _SjJI_o I (J-c<^>I Jj Ux I Ci & 

cuG jcs. jALUJl I jl^J ^-o-cG^JI jL^xJL jjlj cjIg^U 

£>Jj a-° —“J>l o5^* 6-° ^ljL>e 

CjLjLc CujljI 


JiAfl < iG JjlAjJ Li J .CaJljlLI Ljkulj jl\L 

.oLLJI ^)-o /^j \ 4 < ^> 

cLLg ^jJG ^JljicuVI jALL ^ji aAI^J l 

. La _<_UJ 511_LJJ jX-cG^JI A iLc- ^J-O jVn 6 jJ)L^ o jj j_i l^J 

9- 

calories ObijjJLUl (JjA^>^. 11 CjLla^U <LclaJ-cu 

^_L. <lkaUxIL <JaA^ cjLLjJI 6j-A (jLa <dUj • l-tyiq 5 ajGJ,I 

^j-o <A^jj| Lo (^-ILa ^U-~XA jaJ Cs-SjJI dilj _ i - tJ b 

oL ljLua. JalC <jlLLx CjLaIjLo ^_a ^2 x>LxJa j JulaJI ^j| 

£ya c LaxaLJ1 

jXj-G^JI cLajjaL . LloI_ <_OAX I 5JIL A JjlII (Jjaxaa 

^JJ 6jla_u pi j_sJI CjLSj_o CxGa pl_s_oVI j 6J_*-LI j ^xcll ^ 

JGlaa ^aJI <jl!jlo^I ^jGLoax^Ij CjLj^ _oJl^ <-La _<_UA pI1 

LiLJI J. OJLA <_UA <dUj J-SAJ _caA^fl ^ \Q~S. ^Jl jXjJI jA£- 

<La cuaJI pIja^.^ 1 6wi^J 5 jlaLo 11 J^xaIjjJI 5ajax-LI 5ILLJI 


^LuViALi 


.<Loj_C^J <JjJaII 4 olh»ll <Llo^j pIjla^I LGlj 
jliLc^fl ij^jLi Gxtj V Obj^JlSJI cjl— ujaJ LJLx 4jlmJsI 5^a ijlaJIJ 

tobj^jJlGII JdC laLjjax ij^jujlxa IaJjIax jJ ^j .G_>LiuJI (JaIJJlII ^aaxx 

J„1jlII JAaGj 6J3» P ^xoG^JI <jlLo£. dll j ^aIsa—<_oj ^jJ IajU 

.oIaj^HJI LaU 


<JJJXA G £t_i_ASJA dA L-w-xLx> IaJJjA 1 Q K C.A. JI jJU I jl I 1 \ \jj& 

Ja-COjlll caI- COAX ^_Lc A-Gaa LaV <LLlSJ jJl£. LaGI <CALjjJG ^y> 

. ^ I A 11 <jlLo£. (JoaG caLcocx (^-L O^-lj 


J-ojlAA pldiJI CAIajjJIGII ^jl cAj^lal 4AAj^JI djLculjjJI^ 

<Loj_C^a ^aJI LjAaGJI j 6 jAoGacJ 5—^Ajia J 4aa£. jj :J1q (J_qI y£- 6d£. 
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J F ■ ^*s **< 

/ * UaUaJI ^ 

^ S*AsJ ^JJ 


4aaa 5asIj LbLku 
-v^-nJI 4J-uai £xa 



<4jaIo*-!I jlj_LI ^lc 


4 _jlLoC 4_l 




i 4 aJ-oC I_£a) 3 . W \ 

. I ^ a o *_< * ' ^ *j jjLcall 


OLj-ujj-JI 
jA ja£ 1 4iLb 
2 , j,IUt l JJj 


djIj^aJI jV 

J£,L-uJ 

ibji-VI |^Aii 
.LuaJ 


4 ifl < n OijliAA 
4ajjlU L>j.ti.S.JI 

^1 (J ^> ^ < o ^ 


• 4 a \ I « <« t ** ^ Lj^J UJ I 

(*)J^J| 4jjlus 4-LAjla 

^^A SjjljJI lUA^I d-4— Ua oil 
J-cullll (J(J^-1I ^A oL^JUJI ^jLojl^ 

^LlojKJI ji _lie ^ is*iJ Uol£. j _ Jo£. 

LcliA <j_Jj| jjl .O ,W> c^-VI 
olij^KlI JJ£. -La_ cujjLo caLajlsJ 

ouS—*“ iJ ' 6—° J-^'j f'j—^ LS—^ 
(Joj iCjl^)-U-Aj oUaj^jJIj 
^.U^ljJI Ijjfc £. LASjJ (£j 1 


< Ijjfc UoJA ^Jl Ujl- UJ JI^L (^aJI 

<JLAj^La e- I J_sJ I 3 -° 3 ys JKJ 3_KJj 

1 a^lJ| ^ _tAfl II ^^A 4 _aasLsJI 

• ji».VI fj£- 

U?'*± KJI jLlIcVI 3° lj £_<as 


.oijij-i 


Jl 


-Aft l^-i 


bj-^J ^Jj'j 
33 ^jj . oIaLuJI 3 _o 


J£b IH 


jjjIsaJI 3U Ola <<KI jaJI ^jJI 4 a 1 A A j .j(jjjJI j-daj d- 0 -*-^ 

^J\ AAA ^.l ^ aA^ II 6jJu_oJl 1I j(jjjJlj CjI j a n^ll ^eJi A^il L-Ai I 

Jji^iJIj ^j-ci^I^aIIj ^jIuA IaAJ I j j(j_J2JI ^Ls-cl ^A ^IajJI 

4 \ \ \ I I 1 ^ \1 Q < I ^ \ \9 \ 

J>aJI^ CJ l^-CU^Js I *k A) ^j| ^Jl Cil-txil^jjJI ^jAslj 

4_>J£.^| ^ i A ^ (j-s d^' (^jluxaj jxL jjjUlj JIooaJIj ^j) Jj-<-cJI 

CjIjJ \ CjI\ njj-JI ^j_a iljLo-c 4 _^ 1 c. ^jJI 

^j_o CjI _ijjJl^JI CiL^ ^1_ jijI \ I_0-0 C^jj _AjJlj 

L^j^Lojj <^juA^j .A J> 0-0Ia 4jl^ J 4_(_uljj ^Aj .^AjjlLI 

^j->J-II A-uj^fl ^Jl ojL^l ^ 4 . \Ls j-o^l 4-cl^dl A^lijl (3^] 

170 d-*-^0 cl>^ -L=aa 129 (jjl^ j(3-UI (jJ_ IjLjlL 

^jjIaIjJI d-^^ wisj .^-j) jxJI ^ A^>m ^-1^- Ijj^^ L»jj-ll^ 

4_ul JjlII 4 A _ uj^fl (j-o y\'W vC ^Lt-A^.L> 4 \T\ II 6 


A HARD NUT TO CRACK (*) 
The Wild Life of Our Bodies (Harper, 2011) (^ 
cassava (Y) 
Chinese water chestnut (r) 


a olll 4 0 h A a 

^I^jVI ^As-i 3Ijjb ^ ^ ^LaJI I—^UiJI 3Ijj—2^ 

^jAj .^j^.^fl ^I^J^fl ^— 3 6j^.jil dit ^j-o j \ '\\ \ uj—Las I 

d-jA j . L^LaJI ^I^A- - ^. <jLjLo t a ja ( os.I^Jl 0L1II aA 

3-0 4 aMaas <j' LT^i ^Jj^'l jljj^l uL) 1 ^— 

jl^ ^91 ‘ ^ UK < 4 -oLc 4 _L<asa j .Sj_ JuasJI 


Os 


U’J 

oLjjJIKJI o jl j < l.^ IjLlIj ^jJI 4 ajLuJI jI ^il ^_a LMAJI 

d^>_<-‘-> < LMAll _ <-oj ^^HI 33-^43 • l$io 4_ sJLjJI 

pLlIcuS j| < ldUaAII oLu 3 ^ <UajKJIj jcaLu-oJI dU lJs) 

3-0 ^2UII LMAJI 3>oiJ 4-o jIa-o j_ 1 K 1 *llj-uaAI v-l—LI 

6 j[jo (^jJI plo»JI jlj < L^ 4 jlLsJI jlos 3 U UKj . flHl 
.^ 6 joll ^a jK 3 ) UqUajls. I ^a oLj^JUJI 3 -° j 11 3 JH 

^jKi 3jKjJ Ul A_KlJ oUJI _3u j^Ua jaa 

O^^Isj < I . U Uj ^ < A ^ 11 4 \loC- c-xLsJuJ ^1 oLI ^jlsJJ 4 a Vi 
145-65 30 U^ ^^jloULJI ^aasjlII ^a cjI^j—<<K1I^ ^KI^aJI 

^1 cu 3 u 4 Aaasjl 1 o dll 5 Osa O OsJJ < f OaaSl-o 4 a <_u 3 > JL U 

6JaoUI <KIjaJI £C_IUasJ J(j 1 saJI I j_A ^U-J . ol jJ _(as^jaoII 

^jLs oLIja_sJI uaOsJ Os-Ij 3I ^ f H 4-4 --^Ij jSSllsJI 
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fj\ aIaIcI ^_II AAA .j_ lIuJI A A£- JjlC <j 

<jj_ 4 ^ s j jllIL <^l jJlII ^(jl—<- ojVI 

jjJJlU j .^j_tluJI jjjiajLil ^A Lo^_c LjA-^. dul^ — 6jl_rxrxJlj 

^-*aIj ^A. (£\ <Vj <^Ia _sJI jJLjlj V 4jl!I^)J_*-«VI J-<xjVI 

I^JljIaj <jljL_ojI SjI JSJa - a P es J^jiLII l>° dUd-i ^^A_> 

. 4_l^| JjlS A AJlII j _ < - a - 1 J Lul • L^_jI A£- JjAajJ 

jX^-jLs — jX^JJI (j-xalix J< a Vi s ~ ^IajlII £C_jlLj J xh ill j\, \x"\ LcJjlAj 
.A JJlII IaA {jA A x.^l~x~W <tll CjLijjJl^JI A AC jl j_JL_xjL> I jaL) 
U-° <aUaJI t>o J—jji.1 (j-l^ o' ^J— 

LuUILloI L-Aj \\^T\J jX^_JLJL.Al jAJ)L»~ \ ^ 2 uJlU ^COJ-U AA C- I Jjjl 

o^l ^1 dxJ Jiajj jJ -f—cuiJI l^j 

(j-a j-J-*-J ^IaJlII <j| i AlS <<Lo5L^-c ^A <A_iA^jJI 

. Lajajj ^iJI <aLLJI 

^^A 1 iU 11 CjI _culjjJI <1_JIUJ <(^Aj_ojl^ .N .R> O_ cIa 

^^-lc c_jjLxj *I>^Lj U^jL*_oj [<^l- $&jj> Cjl^Ii^a 

SjJl^JI UalLuJI ^j-a dji_ L^-cIjlLsI J^C <Jl!Ij ^jIj_jA 

^j-a <JL^.j dx. <_uAj <(jJ_&jJI ^j_a ^JLLJI ^AjJI jX.-xJ ^j-c jl 

«OaCj J-al^ ^JLJ eJAC :^xl_x_uA I <JL_Sj I ^J| <AjI _cuJI CjLl^x.jJI 

t -<_u_o ^J) vL> ^ ^ IAAj J-c ^j) Jnm ^ I ACj -<_ijLO ^_u 

<JLJj| SaJs 4jAaVI 6A-A ^ ^J- 3 La J^L ^jLi jliJUc^uy 

CjLolji. <AJjl CjAAA JjIaII ^jl <(^A(Ail^vV AAA .^Lil 

(JjljLi AAJ tjjJ _cu^l^ 4 jjI 1| 6i^JLaJI LUilajJI l^J jLlI Aaj 

Cv \a it "\\I La^ <<Aj^_call jl <lal^JI ^jJall 6 jJl=JI lUUajJI 

\ajj t —i I i n<~> j \Lill *k ^s. 111 JjL^ Axj I AjIj I A^.1 J Lal^A 

gjlllJI <jl^jJjjuJ| <U^LJI ^j-aA .^jlIII j\^ 111 JjLlI Aaj 

oLa3j^JI dl^A j <jlLoA _<_uj lj \^Jli .<J^A3t_a <A_>I_caJI 

<aIL jjAjjj jXj-OL^JI 5J^_<_u ^Jl ^A^ La-a < LijJuiSjJI JiAj j 

.CjLt^2ij-ail 5-ijL^Js ^jALlLI jL^JJ 

. LUaLl<^aJI CjL^JIxXI <^Aj-ajl^> J-^Llj J) xjlLlJ ^j\ ^ s 

(j-a 1 is~\ is~i IjJjLlI (J->aJI _(ij^fl ^j| A^-J 2010 ^lc ^jAA 

^jxuuJlJI aLiC jj3-> £-A jt_aAll -^-L^ (j-a 800 jl 600 

<^J^-Ju_all <AlUI c At IjAA^I jAJuJill 4\ \^.J <Lal^J| IIj 

. ^"^JlLJsI oL^JUlCJ uVI jJl^JI {jA UlVl <JLail| |\ I 

^jA <AJlA~V _ uji\ ^jIa <a1IaJ <^JULJJ 

• oL>J^JUJI 2>a Jal %10 (Jj)I^ i (J-alill jc-oaJI 


ILlkJI 


jjAlj <xoUI ^jL 


jX^_J Ia < l^_J IA 5 AijlaJ L) ^JlLuL I I _a <LslLa j ! 6 ^ 


D 

<? 


\Vl V 


- ^SLlJXt - 

Rob Dur\r\ 

^jVl cdiVLa aA\_ojulA\ \dA^ j\^ dM ^ Ajk_Ack. AatA ^AVc. <^)^A> 

Ua.Y\or\a\ Gkeo^vapV\'\c Ad\Su\WV\son\an a>v^V,\\ 

.^Li-al»n^>.I d^jJI sLl^JI aA 6y'\\j .oVg-j)jV^V\ A^ 


^jjjLlAJ Ij-oIa ^xj <oLujlII (J^\ ^A jjJJI <JloS jjJlj £A 4 <l^\ 
. 4julA (J^jJIj jl^jJI ^A <^j^L-all jJlC oLJ^JUJI 
jXj-OL^JI < \laC ^ja jy .\"v 1 jJ)Wm ^iJI <_»A£.^fl dit 
Cj Ludj^jJ I <_ < 1 A a a a. < A ^ II L^julLIa ^A » I ^ \ \ a 

CjLcu^j| (j*)t ^^jJ-AaJI ^ 1 <-aj^Lll <aUJI 2>a Cjl^)-a 

^Loi^Jsl J_x-u^Lt-uJI x <i^N \I J; J)l> CAA^ ^Jl ^Ll2^j ^ 1 ^^ II 


^_cj . cj Lluja^lL ^_ Aydl 4_ 


.VI 


<aLUJI 4 \.*s jL_ co^JIj a2xG V 4-uIajlII 

_ <-u <_»A£.VI .6AA /v xA^ 11 


xVI^^jUI 
Ia-x^lUIa xdl_ Ia 

xlo£. ^ <K 141 _coil 


^j-a Aj) ^ ^ a ^LL^xJ Vj <J ljjlsJI^ Lx-OJl.V IJ xA^ II 

fAI ^yj l *JJ-^iJ jL^JI 

.d^ul AA 111 : j\ X < 1 11 Li^Lk. ^jL_u 

(^-1^ (^C-LlLI jl ^ ^ 11 <-)A£.^fl (j2x3LJ jA-^J < lj_ 

^1 A^xl jxAj ^Ja .<.a£VI 6 A 4 . <UL*JI pathogens Cil—ui j^X I 

dlJj I^ .A^dL-xjQ ^jLII CjLj j(jJl^-lI * > 1 uxxj <aL^. JCxVm <J)VI 

AA < ^loA . < LlLa Cj LijjJ l^J I CjJ jJj ^ jdx < \1.» 11 

microbes OLjjSLlM ^ 6 IaIa^I [^^1 ^-JJI ^ <jlUa 

jL^JI ^ dAj . 6 jkix ( jJ- 2 Sj ^1 J_ajdxll ( j—a ^ —jJI 

SjAaJI AA-sA-x-oJI CjI _ijj^JLil J-<-oAj ^ ^AjJ I_ 2 Aj ^cLlil 


AAAj AAj .<.^11 6 A^j ^LlUJ CjLsjjJI^JI ( ^a IA AC ^x, 

jJl£. I ll ^A AjJ^.jll (j-^j_a-aJI (^Al Ia| CjLjjjJI^JI dl t 

.Jl^-cuVI ^jJI J) \L>1I 

)aU 

ejl X nl^_j| ^A 5 jljIaJl1I CjUx^>L 11 <Kdla ^| Jjuuj LoJj 

CjLjjjJKII < i 1_UI^j L^_i jX^Aj ^jJI <j_cjjJI <Lj XJJLJ^I <aLUJ 

£j£. t \"\ i <J>aLa j\a Ll jcjlLxIIa : 11 ^jA < ^dtdJI 

^JU] <^1^^ ,R> jxl_S LcAjlCj 0 UJL jl j^kJI 

dljJ uj 4 ljjI^Aj ^4-^5xJj-a^fl AjLajLa 4jl.Lx ^ja I jJ^^-i^-ll 

^AJI A <_uAj ^IajlII JjIHj ^xIa 4^Ia ^^jLlo_cjjlII ^A 4_)AiilJI 

JLU ^aJI £_JlAlJIj jJ» _AuU jxJ <J^JJ <^^jLlo _Jill <j ^AajLj 




AAA . Lfria ^TjUJI A _ cuAj CjLjjjJlill A AC I J) 1 x^i ^ \ {j I 


WHAT’S COOKING? (*) 
industrial processing (^) 


(2013) 12/11 f^\ 
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<jj|jj|> ^lL=u J_ iJjlj jVI LuLol ij . jvxAfl II A _lLlsJ ^JLJI 

4jI y\ . Ci 1 j x n^ll 4 jlo_x-Ol^JI CiLjj^jJI ^jLcljJ 

. <d y\\^ <d sL j_oj <jjc*. ^\ HUt <LL J-*-^ I—iVs^j 

frl xAc I ^Ol3LJ j-° ^.C J-l iZxA J ^-J-ll ) ClIjJUJLjJI 6j_A JjLS jj 

<JL^.J JSJ Cl LjjJ LJ I eU I_LJJL^J LjjjCjJ L y£ jjJJ ^ (J^_L-O 

^jJI 1 xn3*i c L3jjLIL ^ I ji- <_i_ul j jJ f. Lie Ci illaj (<juI J£- 

LjLil ciLjjJLJI <_ j l_ uoj Lsij^Loj^j <^Cjj_sjj> l^_> Ci-oli 

eJj • Jl^ jL* o“^ 6-° — *-31 jt>^l J 

^JUiL jjJjJj (FDA) <jLjj-o^I <djjJlj ^IjJlII 6jlj| £-JlLj _i_uU 

Sj-iJj^ <jLjjL £^LjI j 1 Ac. Cil_3 111 jjuJlju <juI JjlII jl jll 


*J± 


Jaj csC&A' Jb- 
Vlj jl ji-ll ,3-^ 

V ^jJlj — <d (JjUlLI -Lul 


< 1 \ 


(J-° £jl9j-LJL (J- 


LA 


CiLx-oJI J aS jJljjLo LIjj_ 3 L&jiLjj <u£ J>°jL> c 
jlcLa <. q,h^.~i l^CI cij-^jj <jjlL ^^ ^Jj j <u1a^JI 


CiLxu.u.1 1 JjjAJU ^JlLoILs jlL^fl ^C^jJL .CiL j jJLJI ^jL(-u_^J 

I J-^- I j| jJjLl Vj < J Ijll L^-J J ^jJI c LLjLII jJjLu I 

.jU-JlIII lc$-i oJjJJ j. ^1 J^iLl ci 

jjSu <CiLjjJLJI « > l ao. <jLljL jA t < i JiC 

. .-LiI A, \ <LSjJI 6C-1 Jl . ..xti 6 J-& 

_ cu^JIj ^IjJlII LT^“ (j-o 1 ^ ilc. 

lliU iL-^Uail 5_iL^_J (y\$ -Aa£ CjLjjj^jlUj _CuJI 


^j-c Iaj ICC ^ Luo. I <jlL^ 4^jJ»_c J_ 

^-l^. Cj 1—1^-11 J—C. 

aJI (ji -L^Lc lA 


J£.Lu l _ y I^ 

4jIUJ 1 ^jl ^LjlS c_j (.5^1 CxfljJI J^-l . I 

. <Jl^. jJJJuJ I <Jl^.LjJI £jA ^ 1 1c J_x-Ol^J iy _ill 

<^Ls-c^flj 6wi»-LI 5-1^_CUJ 1 ^ xAA jiJLi <AJlx-OlLI <: l i 

< JjlLLI ( y£j . I j-^ JjlLs J-ojJ <jLUJ 1 jj_o j _uill \\ j 

cjIj— culllj jL^Jdl j-a oLij^HJI ^—1^ Jj- 


U 


Lo J-&£- IjJ-oj j <<Lo_x^l^J j Cj-2j ^jJI tlrvj t—x^ 
^jjlC <_)CCr^fl (J*N x7i i CLsJJ lII^ CjLjuloIjulLII j \ \\ 1 L> 

^_s Lj \ \\ \ 11 j y _ l^_j| Lo^ <<ajlx-olU 

x^> ol jLsJI (jxiljJI J-x^lSj . UU.j 

< 1 \U oilj 

<J_1 jkJI 6 J-Aj <<jljlx-ol 1I ^j-c 4 jJLc Cj i-»j(j-l y _1^ 

■ . j-ojVI j-iLU ^jJ Ax nil 

- SjIJIxxiMJ - 

Postprandial Energy Expenditure in Whole-Food and Processed-Food Meals: Implications for 
Daily Energy Expenditure. Sadie B. Barr and Jonathan C. Wright in Food & Nutrition Research, 
Vol. 54; 2010. 

Discrepancy between the Atwater Factor Predicted and Empirically Measured Energy Values of 
Almonds in Human Diets. Janet A. Novotny, Sarah K. Gebauer and David J. Baer in American 
Journal of Clinical Nutrition, Vol. 96, No. 2, pages 296-301; August 1,2012 

Scientific American, September 2013 


_co£j A wlsJI l^JjLlj Jjl£. <Lx^UAj1 j (JJj-ll _Aj 

jjl£. Cilj JLaXi iy& <Cj1-S-x-oJI y _c J_sJjeJI ^_2 j_CuJI 

^jjJ^JI (J^Ja (jxil_ lSi .^L*_a^fl ^ Jlc <5_xAlj 

f-Laic. J^.j j_lxjlsJI (j^JI 5_ilj-» y£ _x_aJ LsuL-u 

oHjjJI 6* Cy 0 ^ 

jX^ul^l y£. Jj _slLI y£ ^ _cu 57 J)^. n 5Jj^Li f-Ls_o| (j^ h XT\ s 

jsuu 6jJL^.^fl <1^.1 j_o y _S ^lc»JI ^aLx^aXol .(j\_ijll^jJI 

^>^1 olujjJl^ y _lc yj I x^a S (jxiJijJI ^jj-S <^L»_C^fl y _£ 

(jl Lo^ .olj _iJI yA _ca£j A \ ^ 1 1 jS^Jjlju Jjl£. yft _ijll^^jJI 

yA J .<_i-^lAJI Cjl _ OJ^jVI ^l^l y£ ^ l*t l 1 xA l I J _ CuJI 

yy^Jll \ V iy\ _iJLJI ^ y[^ xjJuljjJI yJs _3LJ 

J^iUI C> X 1 1 ^ x < l5v 1 3~^3 <l3.Ct3.S6 I^MJI 

S& t —■1 1L> s^jJI J)l j-ca£j IjJfeJ x^jJlL^JI y£ 

ys~i~^ xV. j\c < 5jJLc CjLC l I J y^^juu j\c 

. c Glo (_J-Si cLjjJ cj! j 

CjLs-XUUiJsl J_ j _CuJI (jl ^LoJjlII 

(jlc^jl -(-aJ^fl y£ J-^.JJIj . ^Lsuo^fl ^£-3 6Jjll 

<B3cteroidetes j— j j^IiSLJI :l_a_& 5_I_ jj-C5LJI ^ 

jji^l ^IuJjJI ^LoJ-sJI .Firmicutes 

4juu<_aJI ^ XAa i ^jl^ jX^uLs-o| ^£ ClJ^U lojJlS t 3\x^> 

Jj^.jJ jaJfcCl£. e_j^Liju_u^l cIulLclC 6jlujJ l^lsu <<12 ijaII 

yA J-ljJJ < Cl LlUCS ^1 \ xAll yA V J-l :<Jl£Lx-^VI Llj \\\ i 11 

JjIjJI y I J <<UjJI 6j(jjJI yi\^ ‘liu jL j_Cu 5 juIjJl 1I jl jJsl 

^j^. 1 Cllu jj \\a JJIj -Ci ^jJ^- ^IciJI yA 

^ 1c, <^J^JuDLJI yJa 3LJL3 . 6 c_JJ-» C ^_3 — I_lj x^j^k — 

i_il xtiC^fl xA & uA3Lji i^jJj5v vr> ^ i jl x^JljJsl \ \ x i> 

Clllju^. Cl l X i ,TS I iljxil Lj lV\ 111 6J-A y I Q xA"ll J £J . Ajj ^ ill 

^jJI <-lj ^ ill Lj \"\\ V11 yA ^JJ yA <Jj ill ejl_t-Lc^l j\ 4 A S\ 

<Jj \ II <_11_cnC-^L ^JJLJU ^jJI J <1_2>Jlll 6 LI I ^_3 jli_L3LJ 

LJL. Lu^f <^LlLJI ^ xA ^ ^_s Ljjj Ljju^jJI cij C3 LL! 

I j|j . ^ xA^ II <1^ _caJI <AJLXUsJ.I A _l j£.^fl yA j_Ul^U j_*JU 

J JJ^.J jAL l J£ I J_A jL <<jlL L ^ 1c. JLJI Cij-AJ_ <_ul 


( <_jl£jJ Jji^ | j|j_o xAfl I CijjLj ^jJIj <e.Ls_o^fl y£ ClLJj^jJsl 

L^ L>LWI ji_x a & yA <^cLJI ciLjjJLJI I_cLi jcci_<_uj 

cul_<-u_2>J ,J X A 31 <CjjL jL^j! jxjLJI j-° J I i5i JjL. JC3 

^Jj| ^Lu <juIc»JI ciLx^UI 6jj^.jil cu I_ijjJLJI 
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^ ♦♦ 




sj\ ^IsjkXN cAa^^1\S1\ ^ - aIa\^\ o^jlu ^ \_a 

<(jdaJ^J .G> 


_tx. (macronutrients <UAaAJI CabjidJ ^LjlLlU 

^ nj .J^jJI ^y> pounds Cal J—ijLa ^Jl < !L^ V 

^UJJI ^-3 <K-c U l (3^ l cJ-lj (3^ 

<LuLflu-g^Jl SjLijj 

<_)Jjl11jJI SjlajJI 6J-A ^-3 dK aVmH Lcj e-U_cuJIj 

J^LsVI ^Jl Jnui ^ ^.ILkllli . L-oljI £c_a-^IJ ^J-tl ^1 

j aIiIjI 6jLjj ^Ls-LJI c j—a 

SjLiJ^j dilj £_a <JL^UI cdj>\ a<> 11 (JiLk £-<-ulj 

WHICH ONE WILL MAKE YOU FAT? (*) 


j j r> s&j_<L^jj ^Jl Li<a j _ijjJI _ , - u - i 1311 

<JlLIjl 1I < A^ll ^-cJslJLO-S A aAI j JIj cajJ 1 I ?^C 

j-& ojjJI 6jl_ j>jj obesity 3-JI jj±I ^_cuL-ajVI c-u _cJI 

calories uLaj^JLSJI yu < ilLJI Jjljl!l _liJ 

L^ijj-Ai ^ ill dltj _ cujVI consume <<n ^ ~dl 

jl ^jMJI ^ 1331 Lai <<laj_ coj 6jLajj .expend 

lii jj .^aui Lu> jj^I sedentary Ijdl 

La^)J-a-OlA - cu i 1—1^-1 j ^_3 6 jl I 

< \uinjJl CjLjj^-U jl CjIjJ \<ft W j £ 1| jl 
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'jJb — I Jj)jl I^ju^. _<-L <^dl^j-sl 2)^ ^l^_<-u 

<c—>1^)Lo-lXJJ Vj <43-000X0 6d-A JjIU^J (^dJI 

4_xlo£. ^Ja33 ^3-11 CdLjj-o^JI ^_3 4_oJlL>VI &d_A CjI^JlaG ^jxuJj 

.2x3-^d-ll ^^1^3 

<31 jjJI ^Jl ^jjijju-Vjlj Lo Ijjlx^ ^j| Uolc I jLa 

jjLuj ddi <^v ao^H iilLJI ^ JVkkl l$3l 

21 vi.^ lLsL-cJI jj)^»,ii <jl 1 Lj jn^i ^m ij-A 2 i 

w ** JJj 

. JjlS ^j-c iad Jo-ou^j jiJ j-oVI I d-A ^£-2 Jj2d3ll ^jl 2 ^—j ud^-d-ll 
jaJ 4-JJ)* A^ill ^JL j-al Jaj) \ Jkxlu ^ J)^ kll 1 d-A j\ \"\li 

dul^ <lc 4_>L^.VI 2I (jJJL^LJI dViC.1 dJ3j .c 2 \ 11^2-11 jJL 2>^-> 

cjIjLjlL^.VI 2 }-^ diljJ 2^ JSt3 1331 ^i <4 ^ aAIj 

^-ol*JI JjljGLII ^JL> dl_IdJ 4 u^jlx3j .(JjJjlLI d^ ^11 J-Gi_caJ V 

^LdJjVI — Ljj, a.^C ^_S 3j^Ul-^. 4 A^ll d-) VX Anil jlxSV 

— La^J La£. Loko j ^j*\ a i i 11 <dd-!lj ijldjJI CdVd-*-o ^_S £^JjoojJI 

.j_xj£ L^i ^L^dilS IJ^I 

Lodd3 AjLs CxS-juLsI <4 kojlo j <\ 1* II 4 ojI jJ 2h° dkc. d-*-> j 

L^_iLu_ui ^.s^IsljJI l3d£.l Idl jKlu<i4 jI jjJI ^_s 

<4, iUc. £oa Cj' _2a31 <2012 ^Lc ^3.3 . <£d-J dUd l3j j 

4-o]33-0 ^LUj <OjJI ^J) a Aj_o ^_2 Jd^LJI j ^jl_CAjJI j* Ijj^JI] 

I j_A 4_^i.l jl ^ ^NuSI) ^UjJLjJI Ic j>jjL-LO j 4jl-vjj jjlC 

2)-^ Sj-C-I_CAJLOJJ . U II IJ-A ^_2 4_o ljjL^JI CjLIjuJI ^_2 ^^AjJI 

Ijl3L o < ^JJJ [ A X iSTi \ I j ( jJ > 4 LUJU_AJj_0 

t, 2 1 UJjUG *Ij^.V .Ul^A. ^ ^ a^oj CaJ-^ _<-u-^ ^Lalc 

<j) Jjj) L-X \ A i I Jji_ cajl2j ^_2 ^jxlsLjlIj ^IaJI ol. \ aAjaII jLl^l 

<jJ^Jjj> 4 1 -u u -u j-a QJ^ AJ dij (ujL^^ —iJ ^L^j) 

6^)jlA-oJJ ^-cJjlII 2j_^jJI 4jlj1Jjjlo 4jl 1I ^_2 _i_u 4 jlLjljL) 

6jJj 3 ^JLa^.| ^-L-O-i CjI^Ixjj CjV-^ 6J-L 4-JjL^sJI CjI 22\1Ij NllSI 
. d-^-'^Gl 1 ^ \^ CjLjljljJI ^j^Jt^LJI _<_UJ -^>VjJ ^jJJlLo 40 

H//7/ We Get Fat: And What to Do about It (Knopf, 2011) (\) 

^sluJI :j1 (Y) 

Jk^ :j1 (r) 
jkj <JI ui« :open question (l) 
the Nutrition Science Initiative (o) 



_ OJ>U - 

Gav^ Taubes 


i_jL-«aj 13 li» ^ «V\uS>\)) "tsj^VA\ ^^ !jGj\—i3AA vi=».\ <qaia^3> 

.0)«dLl3 J-cjJI Gj :<j| jjJL 


L5^ L>° 4 \ ^s. A^a jJL £. oL<^ ^jjj J^3 ^| <43l JjJI j\ aVm4 

JJ£. 0-13 | ^jl J . jUilO J \C djL) JJuljJlA ^_Lj <^k_LJJL^JI 

A A ^g_lc Lc I J — ^ L3 j_) \\* *> ^ JJlII G-U^J^VI 

jaJLsJI & l3 juJI jj _c • Lal-£. l)^- 3 _ ca ^ 

. 4_o_<_a3 <jlc_c<jlaG. ^J^-ll 

oLI jk aAVI (j-o L 33 L 2 Luljji 6jLj^J|<iLA-i3j|j 

(_iLt-Oill (^J-ll (^J^-UjJI ^-lylll 2h° 2 <4_uV-^3u_uVI 

< I^-IjiCjL» JJlII 4^JL»_o ^_2 4jl3j-oj_A CjI jj 4_> 
.^Jjl^jJI Lc-o ^IjJjJI IcjjuJu 


Uj-oj jl 4 Ka<u) (j£j dissonance (r yL^<-aj|VJI ^1 

j* < -CaIL^^L < I4J c> f ^j-ll 

<4, ^j^ a ^» 6 jLj ^1 ^1 i_ i Lx > <* VL IjuL2jJ»_c (jl 

— 4j^ jJ_cu jl 4 \ \ \ \ j| 4 jl3jl^. ujLi _cu^f — *IjJjJI ^jl VI 


.<K _diLI LgJI ^_2 3a^Ij j-^ jl o_j-a£- 

( 4jl1sL k. _Jail ajL_ail) LlL2jJL^ <j| <^3ljiJI (JLojL^VIJ 

. La-GljI 4jJaLL ^J-A 1 l^k 1 ^^^Jl ^C-jl A^j dl jG ^yCJ 

dd ^Iaj dl lj-3 1 \^. a^> ^ jIjJI Jl_ ojoGVI (jl^ 

di <3521 j <4 slUl ^jl^3 JV Juki J-& (j-tJjJ <31 JjlII c_ja <-u 

(jijju^Ldl ^3 la 3 jdj defect \ % \ 41 a^> I j 2x3 ^ 

A^> Idlj .4_x3ljJI 4_xiL»JI ujju^JI Jjl 2 6^S-2JI 6JJ& 2)3^VI 
di <(J1 aJI dildJ ^jljuJI ddcLJI j) 4 jlLlajl 1I jji 2^J-^ <dild 
J43J • J* ^J^3 ^1 olj d J^ jUI 4a_a$ 2)J^f 

^ ^ 4jl2 LxjlJ 6 ^dJI ^_ cajlXJ^JI LLlGJI 2)p> <J-»^)Lxji _caJI ld_A 

— 4X.^3 2)1^ 1 ^ 4_2LUJI 2)-° ^.LslLJI 2)1 dI_ Gl£.VI 


) L^kiA Lj 


. 4 0 \ c . \ <Llo1c O JLlL^V 

<^>JL*_au NuSI 6jjLdl Jos (j_Q 2>*^^i^ 2jf^^l-dl ^ 

( J 1 ^£.J)U" a L^Jj 1 \ ^jJI <1 ij^-dt-l ^ ^J1 < ^ <LLsl^_a (JVuk ^ya <J^ dill 

^gaJl GLLJI Sj-»L»_q (J-°J <<-ujljdll 6d^-» G^LqI ^gd ^Jj) I Vi)» ) 


.<U_ouGI oLujladJl (JdJOJ t_G5sj < 1^3jdj <) 


Jsl^jdVI J_& 1 juGl l3u^ ^gJl f- Ljj_> 2x3d —* 13lo 2^^-GsJI ^x-J 
L mi Vj <j3d.VI 3)-° < JLt - ij LLq ^a£. ■ 313 a us 1 Jjl33 ^1 a. A U11 J^Ljj ^g_a 

S A < A ^ 11 <i^_ 4 _uJl o J J ) ci^J^kll 

(H3l oj^Gau 4_idAdJl JL^a ^ qO^Ull 2^ c> f^-d^l c5—1 

2^1 ^_AGkj ^_1 ^j_aGj11 13 j& 21 vi <l-u— call dil 3 2x3— 
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-UI^jl^V1 4 _caj xl aJ l Ls^LlJI 3 ) j LJLc 3J3 <-olVI 

3 j<^K 11 _^.^fl L3UJI ^)_ol_ca2 lows <33-^JLs 

. ijslUl jJjil ^33-^JI 

II j(j!^j)K11 4_i cajlUjJI 4_uIa*-!I jjl a^Uj 


J ^J- 


(J JLs < l^J ^j-d>jll lalal-il i_ 

£ 

4-v aAIj ol_la ^J-C <_ojLLII a 


xj. 1 1 ^ c. j^Lcu 

Jl O^-i -(-JI 


.4lljJJ ^^jJjjlJI c-U_cJI 


olj _C. <JU. ^A ^ . pjp^k 11J 3^^_cJlj 

. (oil!j^yJI 3 o jJ ±jJSJI synthesis J—j^Soj o5Lll ^j> 31 

£^Ia2jI 3^ ^_oIl^JI 4-1^_ < - u 01 jOJ^3^“lI O_ll^ I_oJ^j 

33-^ JI3 <._sLiWI 3-lLs^ 62 12 ^1^3 £^y~u\ ^Jl ^a ^3^3 1*n 11 

diet 4-XdoJI 3U <1 J__£-Aj . (4J-a*_!l 6 Jfc OjA2c 4_CJ m 3.0 

<ljlo^ jIj^J £\ja_u2 0I43_ lIuJIj sIaiII qj v^. 13 4 \\k II 

Jl-O — ^^1^ A <1 11^ . I ^ 1 O ^UJI \ 1 a 1 1 Li 41 jIA -0 ( > J^J^-<-< j I->^ I ^_C 

Ijjj ^Jj2 J_<3 — SjJI aJj—Jjj sucrose (r) cau2dJI mi 

SUcail Cj(^)2Jl&J-3^JI 3~° 4-a^_o oLi-o^ ^£^^-2 l i a ((iij 

.4 jJj 5L1I LliUJI ^ <Lok*-o cJa2 <-uj ^ Jl fructose ji 

AA J(JJ^jaII 3 o 4 jJLslJI olxoUl 31 i Q Lj ^>.2 11 _2^33 

LllLlJI Lo j\« 4 . ((I 4 _ojIa 1)) Lo^_o i s v jl 11 33^2 

^_Lc 6^1 =lJi <_all 42-0 I Jjj-O (^.1 \l~T\ \ _(_aj^U 

4\i.Aj^JI aUd^. <A\M .^Jl ^ (jjl -UW 

i^JLS ^.jJI ^_a Lsl^Jj-O Cf^J (-aJ^fl -<—a»o ^AjlJ (<ajj-Oj^JI 

Vj_» <4 jljlAjJI L>liLkJI ^jj-AjJI ^Ija 

20-10 .42lUJL> ^ (-a^JI 4-oI _(-ul ^j-o 

6J£- JJLJ d)l (J—LT^ LjjJl^ 

• 42l dJ Oj J-2s. J^AC 

lj_A j-ll 6-U-^.jJI 4 a_sjUI ^j| 4juj_oj^JI 4, wAj-Lll ^"j_ Ia^j 

4JU. 4 t n^C.j <Qj^i-^JI _ <-juJI ^jJ-LJI jIj^jVI 

J-oJLJ ^^jJI CjIjJJlA^J jillj _(-aJI i_ 2 l^>-j ^A <4 

J*N uuul\ jX-caJiJI J-oJU jV\ -odj_ L ’ a ^l LT^" 

• ^^>11 ^-1^ J j^^ll dx>*wl!l ^ <Jjl>i^o 3^ l3 - *^=> 




( * , 4 aj*j^JI 4-xuijiJl 

421 JjlU 4_ljj-oj^JI 4 \ a^jaJI (^jJI a-u_ 


ol 


4 , \a 24 ^A ^j^aI j2 dll^)jl Acl_(-OJ 1^21 ^LojlA^U I 

4j|jjJI OJJI_(—u 31 JL^ t _^2JI 4 ju- 25 ^aJIa .4_alLJI 

Lr lll 4 \ 11 ^-1^- J s2p Cj Lj j(jJ l^J I 3-° 4 dll^^ <_(j 2 1221 

4ajl I LS.uaI \ \ a \ 11 Jj^fl 3 j 2 lLll ^1 junii < L^Aj is~i\ 

. L^^jloJj j I 4 _sLLlII 343^ 3 ^-oj V 4 _j I ^_lc ^ J_II 

4 aUJI 31 ^ 2 l*_j Ll^jJ^juJI (JL^-o ^^ 3 ^UJI I j_a 3 jL d 2 dj 
Jj^u 3 I Lol c_j_ 9 a organism ^-aKxill 1^1 ^_cuj ^jJI 


< I j<Laj . 331^2 j I 3 >- >^2 j I (_i 1 Vi 
4Aj-o£s2 Lo ^ Ic. J_ 3 ^ d) laJ 3 J l^-l I 3"° 4 juo^ 1 V\ I ^ 


Cg\ ‘ 2 j A -o (JS-<Ju ^1 

ul 131 


1 6 ^Lj^_II ^jIa (I 


-tr 


^ jl 3 >a Jl 33 ^ J\ 3-° Jj-^b 

^AA . 4 ^ 1 ^^ call AjI j J \ ^ ^Jj^l 4 Lo^ j 2 e 22 ^J jJj ^ I_ 2 c 

L^2 -o (_j Hgqj AjI 2 j-oj^JI 3 ^ 3 j _A Jl 3^LJ1 3 ^ <4 AjA_ 2>JI 

6 J-A c_j_ujlsj j .4 aUJI cAj-cii 6 jluj ^Jl (^Jjp laua <dUj Jj»A 

3-0 J^^IaVI <6 JI 3 II 3>^JI jX-ca^JI JAAj ^^-1 <4 jlo 2 ijJI 

3^2 V ^Jl 33 ^ 2 -IL» L^2 lC 4-a2 > Ijlju-<.i *2 I j ajIjJjlA y_s3^l Jjl 22 

^jJI ^v^s. n (^Jl) 42 l jJI _ca-o ^A 4 LjJI 4 jlo 2 >jJI 6 J-Aj 

4 jI jJI 31 i \\o ^ 2 x 2 ^ 3 Jj-*- <J 2 ^l 4 -ojIa-o 3 c. J-^. 

THE HORMONE HYPOTHESIS (*) 
thermodynamics (^) 
jjj^ J 0) 


3 I < Li-c3lj ^a^l 32 -u 4 I 2 AJI 6 JJ& ^ 2 L>j . l 22 jj jl 23^3 
(-11^2 A I d > \ (^Jl ojjla-JI 3 c Ijulco J^Ao V 332 UI I 

IJ11 Ij^jL^a V 421 lo£ < Aj ls~\ \ LoC Cj I - 1 J 3 -I &J I 3 0 12-3-° 

0 V 3 L-oJl 6 22&3 . 33-^2 a Vi ^-1£. 6 JI 3 JI AjL jjJKJI 33^“^ 

.<j ^1 ^1 

|j_ 3 -o 3*^>^11 4^.j 4 j2j^JI L^LJI 33 2 _~v 2 13L1 

Jl-cu-o Aw (i dj 4 jl^.jJjjcs JLcxjlo 6 J-A 31 ^4, w &) Jl Aj12_s3^JI 3"° 

9 - 

j I 4aLUI jJ 3 d 4 3 ft Jl oil 3^-11 c. x 1a2 a aj 2 V I 2 II 3 .4J33-»a 
^a 33 -^JI 3 ^ 12 -jj-^ 4 j2_aJI L^liJI 331-3 lllij sSjljjJI 
llW dilj ^ 3 ^ 1^21 J 3 JI 3 332 jX-co^JI ^L^al (j3jij 

. 1 3M^O Li | ^joJ o L 33 J l^-l I 3-0 I 2-3^ <-11^2 a (2 

jj Jl ^A j \\ 311 ^J| 2 ^a 2 4-ll_cu^l 6 J-A 3 c 4 oLJ^I 3 J 

O-zJI ^A — 3 Jj-coj^fl I o \ a (jVj — oil 3 -o^JI 4_i ^ja 2 ^ Jl 

2 aJj -(—ol^fI 3 j ^3 • LiiLaJI ( J 2 I 0 ^^A 33 -^ Jl ^1 ^2 (^ 5 -^- 

Lo j2c j . 33 ^ 3 ^-!I t _^- c '2-i Olj J i (^^->3^I 3^ 33 J 4ola-2_<_ul 

Jjll 2 2xj 2doj LoS — ^ J_II ^A 33 ^^KJI (^32 _cu-o ^-A2 j-s 

(4KUJ ) ^oLj^lill 3 j _As — oIj2jlA^jjUL 4_xlc 4 -jl^.j 

ji.JI ^A 33^3^11 ( 53 ! A no ^2 lo_ 1 Jl 3vJJ_ L ^ J 2^fl 3-0 I 2>3a 

As--v-s 3 Jj coIVIa .6^)1x^. 4JLc 4 2 cj 2 ^Jl ^1 AijVI 3-0 

oil ^-1^- 4_ iIaJI 3^l2JI ^2u^.j (<x I_c3o^lj o^_ c3jlII 

4 3 a Jl L3UJI t <2i LoS . 4 J Lojl2 lo I 3 

6J^cjil 3 j A Jl I $aA Loj - 3j A Jl 3 ^ 3^2 ^L 

^J)2 a ((o ^A_s lllLaj .^y^l AjAj ^A l^Jl 0*2 a o*2 — oLl^jJI 
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(*),' 


>1JyUAJJIjS Jjlda ClL>jJ.Jl£ 


<<U|jul1I oLl-cuI j,v.\VU 


, ,,4\ V; a ^ •; i. A^ jtu-%b (jbLajliiJI 4 t ^UMJ NuSI 5 jjLtXI J-i 3 jj- 1 I^lXI -KK^-i 

(j* 1 ^j&JI (jbild) ^J^.1 -U ^3 4 ^o-sl3 4 ^ u'i ^_Lc. 4 -uxild isijjjJj ^ jl, \*WVI ^j~yu <i3 



^L^Ji ^ a^tkJi jji 33 jmi^i 

ibiuS L$ i& (_gj ilagII j-u-tL^UI j£jj 
4^UaJI dM (3 ~i< n^f 11 ^ ttin 

.(objjJtSJb (J^LSla 

,j^ <Uajdo <Lxa£ d^(j"<< <il (jl 

jl bjjfiJ ,jli f -\£lu - (j) 

j_»j_» — oLldiJj_i jl Ol jJ-lA j£ 
4djjldl j . ^>'.^11 ^ <Lla£ 

Jd£i Jj^JI (j-olaj^ Sja^jJI 
^Ul oLjjjJLSJI <Lla£ 
.( L^Jjj_=k.) L^iSjL>j jl (j^i-^i fill 



ft dfloUl L$ i£ 4j_»j_dl 4_ud>jiJI jS 
.4_ilfijJI L>MidJ jlxJU J_u_uiJI 
CaljJ aA^jijSJI d^i(j"i< <il jl 

fdi q$s>i^ji) <j y^^ 
jpLU oactivate k.im ^jJI 
..nyiMiij .qd^aj^fl release 
JaL4l^L> (jd^aj^U 4_ud)jJI Li^ddl 
.«Gjbj (j^AjJI (j-3 Lgdjjd-aj 

^ ma (jj^* jljj^J 

J^Ub dAlFu <^jj| - (jd^aj^l 
.<Lb^b SaX Lxilij^ - CjIjJaA^jjSJI 


(3 K‘i»t,l) (jxiLjSLldl jjLi @ 
jJ^JI ^IlxLO (J^dLsJ (jdJj-uj^l 


(Jd>^ c 5 ^ CjUj^jVI ^U=dJ dll— 

.<jl!ajJI LiLkJI 

^LWI ^jJsLjJI uj_jljlLJI aAj j*.Lc ^ 

(jl <^,3^1 j) bV-^JI 4 ju-^ja 1I <^jl 0 ^ 3 ^ .V .G> 

Cj^jJI < _uU^I ^jlULJI uj_UJI I_ ^ ^j-QJ L_iij_ lL 

u-UJlLJI Id-A j _id I Jdd . (<^1^Jj> <1_Jl Jjlc J_uiLiJI 

_ cujVI Jjlo u-WajJ lipophilia < n 11 3_JJ1 Jt-Jk^J.I 

JLiJI Lij _AdJI (jxujii ^Jl _cu^JI ^_3 <LaJjLiil 

^>=^^1 a3 J 

o-^ o^LoVI —ill ( 3 >AdJI ^ JI-^JI dl—! j£ 

j\kn ^j| CL'V) jX^-UjJI <_Ll| ^j| ^J-d^jjLsIj . l_AjJL£. (Jjd ^ _CiJL^JI 


Calories vs. Carbohydrates (*) 
FORGOTTEN HISTORY (**) 



L (jlj^jiajLi (j-^dJJI _tjJI ^IdJI 2 JslajJIj 

^j-O JjL*_i ^Jl ^UILlIj LojI jaJLsJI ^Lidl ^-JLO^. 
1 is** \ I 4-li a nil diLi ^JJLJ Lii . LlJLla^. ^_S j^licollj ej^JL^JI 

* xioU j^I 6 d-^ J 2 J t ^ 1 ^ V 63 11 I 

<JLoii ^LojLA^I 3 <4-iJ>ititll jl aAA 11 dliL^ji_cul (j-o Jj^JIj 

. L^jj^d ^jJI < w^LijJl ^jLojJI j ^ jJ) ^IjlLJI 




<dlLJI LJ3I3-* JMl^l <Ju-dijd UJd <_j JjlIaJI L_<ijLs_LI _a»jj V 

^I^aAJI ^cjuui _cul <jljLJI <jlLL»JI ^3 . -VI ^^1 

_ vl^aJ 1 ^ JJ_ S ^.lo* ^ <j| JjJI Jl __cuJLJjJI 

CjLiljJo aAI ^J-C <<j| JjJI ^jl Lijj(jl _S ^jjJ-oS-i (3^1^ 

(Tj I 1 j J Vi d j < 1 ^ il^Vi j CiLiS u iC (j-° c 3-dJI 
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(*) 




0^ 4-luJ Jal 

A pUxJI jaJULJI 
SjxLltl oLV^JI 

%20.7 

c>^1 

U^tU72 

molILJI 

ui^e c«f?^>vi 

pQjj 


4AAaJI XJijj <LJsu-u§ 

4_>quaJI 4x0x11 


jlaAXJ ^LiJxJI Xi£- 

Aa 4xuaj ,-k-l 


^ % W 

^L>XXJ| 

1.429 

%34.9 

iS* U C5^ 
^Ijjxll jJ£- SJ£- 


_ujJI <_aJ I JlajG/xl J_Aj 

<JI JjUl _(_ul 4jLjtjiJI <JlLL*JI J-3LJ 

4 * K 4jGLWI <JlUL 4_>j <-*_U) 

o a> 11 ^ s j . lingua franca 4£J mm 

oIgLajJI <_si_ ‘')i"\\ I j^xG 4_<_oAx 

<4_GojJI UiLJI ^a j5G ^x^ ^ 1 

J^xljl JLx. <4j| JjJI (JXLXJjl jX^A JlxJLj 

Lu _ljj V j ^_cGlil ^j(j _ aJI cjlGx _ 

A 4AJj (I \ G _jlIJ CjI_xjlAjlJI 


csj-*— 

.jxjJI J 4 jGOJ-!I ^^L^x^fl 

a.AU.1 ^1 oLjG-ijj ia-culjl ^Aj 
oj —°o4-^ J — A C/4j— 4 - a ^l o' £ — , H»I 
‘ 03 "^“^ O 0 ^—^ ^vJn > ij (^jJI i^j — j LA1 J J I 

Jjlj 4j|jjJI <1 iA oGL ^G-ll JJAjJI 3 

(iiirxj <l^xJLa_o ej_LG IGc I_J JxcGl 

Jx ^_olcJ jl A —jJjJI 


^'S-icuU oijLiG 

oLuJI CxX-QL^G <Ju-Glil Jjlj)\ a n II J^LGj 

^LLa^l fcliG ^J_ll ^Jl J-S-ll ^Ualll ^jl Jl!I 4-^Jsl 

(_u_ LJJ J _cuAx I 4 \ a.AjaJI jlj ( 1 OA 

jJI o^J_<-oxVI 4 -ojLL ^j|j t^jAa \ll L^_jGLslj ^xJI 4_jI JxJI 

** ** ^ 

i_\ vc ^o <jlo^JI ^a 6jj _ :xjl _ HI 1 ^ Ac. (iix-xG Lxj 

Lx 1^ .ItlAA (£j^JULi\ 1 £• I jJ I o-° 2 JsuGJI ^a V ^_(_uL_u I 

^O^-l ^c.ji is*> 1 diljJ . Usi^-LjjJI ^Aj <—xlaJI 

J Cj 1^ I J(J^ CJ1^) l-AJL^X I 

ji ^l^JI _^Jl o^ .4 jlauW1 £ _1L 

_ Jlu 4^.^j ^)| (^.u-xj ^j^LzxaJI i<jl JjlU SjjlLII 4_ \\\\W 

^j-o J-»o-U ^J| CjLlLxsJI L-GljI Jl ^j-olix 

LAND OF THE SUPERSIZED (*) 
RIGOROUS EXPERIMENTS (**) 


. L^jJjIjlL> jJI ^1-^03-11^-11 _c. JjlIaj 

jl JAo ££—j CjI -culjjJI O-Ujj ^jI I-CJ 

4_iLx-^VI Jx-xj jxjJI Jjjjui_cJjUl 

j) \ > >^>1 > 4_^.^ (J^ 1 4_ul1aJI Cj IaV Li 

4jlj _Jail Jl jX^-cLalAl 4 _jJjljLII 

< 4jlajxJI ^in \ JI o- 4 -^ *-^0^"^ J^^ 
^jjOjJI 4 1 \U 4 jlcl^x c k a^>Q-> ^I^jlGJI I J_>j 

4_1jI_LII ^JaJI Li .ol^jj^ofo^^ ^Gc 
CjL] ^1 ^o^_<_aJl ^ I jJ I ^l) 4^1 JjlII ( 'U<n JA £j 1^ J \ ^qjq^J I ^jl 

. LLu OQatxl aaiI JAA (^_JaJI 

(jjjJI o'_cujLil ^LlUVI (j-c JjlIa dlllA (jL <di!j £-4J 

Jj^x L^ IjaJI JAj <oJj cojI / CjIjJjlA4jla-GjAj 

^j^IajI ^gL-oL A _jjjJI ^L_L^fl ^ji 4jGluisJI ^xIgiII 

IQjG-aG UlU ^LslLxII L^ 1 J 11 4xo^JI IjJjL jX^GljijI 
^jjJAjlxj j jaIII (£j j ^I^jlGJI ^ lij . CjIj Jjuft^ jJJI JjIGj 

^j- 0 JJ^^ 4xo^JI jX^_W ^jQLAU-^jlJ jasU—L^ fl (jl 

jxJj .JIjlLx.VI (j a Lc olj^-GLc-I ijj ^iil i_Gl\JI ^1 3lLx!I 

.C .R> Go^_ ajj G’CAJoil f-Vo^ 0^1 Ljjj 

4ju_HI JjLi (jL-oVL ^i Hi Ljx£. ^ Jl IH JJ- 3 

- CaJI ^ ^xill J|j-aLj ^^xjJI oliaj—HL - JJJ-LM Jii 

I jo^-I (jjj n*\ 11 ^jl <CjIjJ_lAo^J-II (J^' ^O^^ t —^ L ^ I_ 

. 4julLJ I 4_ojj Li I ^0*-° (JLLui ^L-lL IolaV I I JO 
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<>Vj-A -LsLxj ^jl <_j—a*j ^<j31Ll!I duP-* JVGl.1 

<c ^L-o1j jl 6jLj JjJ ( j -a -^1 

. LflXO 4 \j 4j . v^. t L JjL*J dil_JjjJUJI ^jA d)Lol ^jjJjIjlIj 

j I ^JJj — L,_\ \U~\1I <L_a-Gj£_!I jxCjj_<_u 4,^. \T\1I 6JJ& Jjlc ^jl 

d->I jJ i tfrjJjl 6 jJ-a-olX> Jj-<_u 4 a n Vi j_A JjxIjJI ^£jj_llUI 

oLj-»-ll x.uljj IjI <JjL£JsI (^j .oL g jj_> ji Ujj&j jl 

(j-oLk_JuVI ^VjJfc (jLs ^slljj ^_£ jJJJ 4 

Lll^j ^Jj —xjjj Ldlc (JJJ —II IJ J—£-£J ^jl ljxi 

<IlkJI jl Jjp (j\ <—vy± I al <ol jJj a jjjUL I j GLs regime 

d)UjjJLJI ^jl 4_15U1I Sjl^JI Jj L>a < LflJj£j, a^> t ^_ill 

jjU-II &jljj ^ 1c. 6jJ-3 jjl I dJI j J i fl^jJjUI a^ II 

^jl £CJXjJj ijjij-AjJI jl jGjjJlII <j£. SjJIa.^ 11 djLjjJ-HUI ^a 
. jUj_<_ajVI Lj-GG ms dllj Cx&! 

4jljuxsjJI 4jlaLl1I hj\li\ 6Jj& jGjIaj ^1 J^jIjjlII J_:xlj 

jAxt *lj^J Cx$^ (J-° I_$-Jj^-l ^Jj. a^iVI * V 4j1 jj& 

IjjljJI 4_culjjJI 6 Jj& .4_Ijjlil jJl£. la_<_ujJI Jj_LJI 

jjl^fl 4 jljIjlLI CjIjLlLxI L I . J_aL ^.Lc j-a ^-JjL L JjiG a G a n 
LxLlL_uI Ijlj . ^£jjxI djlji m Cj^Ij jjriuMui L^jL <L.j_aLa 

cj I j 1. n ^ I Jj^.U J^G I IjL <^_sLgI JjjjG Jj uolxJI 

jAa i jGG JjLGjj 4£J Jj£L I 6^1=lj oL£J| dl Ij Loj I 

Jjlo I 4 aAII Cit-idiLlIj _txJI 

^J-I . 4jula-^3lI I ( j^lj_o^flj ^jlLaj-caJlj (£j^ a nil *1 jJI 

.^juJaliJ iLLi y^uu djl6 j-A (j-° (£, I 

^jl ^LsJI Jj ^ A\ ^ 11 CUJLJ ^j| 4-ul^_lll L-^l JJfe^fl 6dA 

QjljJI (jS *t LojlS — ^liJI 4->jjJuJI _ jLaxGJI 

4jlql1c jiia<i I ^ Ic J_GjG — 4^1 JjJI 4_i(_£jJI J 4 _o1_3lJI 4^. a^>IIj 


4jl£.Lxx (^IjJI djldLGl j I 4 _Sju_<jlo d-il jJ) A^al CxcujJj 4-OjLa^s 
LjjlC. ^j\A.alI I dJI ^j- 0 2 .U a\\I| j <JI JjJI Cj I ‘i-A • 9 -1 >^C 

<4-j_ul£j dli£^JI ^£ l a A il LGIj -LlAS l^_i ^LaxJ,) I^JlUltv 

LjjljxxLal dLjJ La_sj^ IjjJj _i 4xxA^aJI 4_>lcjJI ^Uaj dl_Jj3 

dlh^ 4_t a \"\\ a jjl £. CjLIjlj ^Jl ixLxJI (^y-t-A I I_jljIj .dilj^ 

bS I j| < Lfrxk Jj-a-olxJI NuSI 6j jLlII ^-S_caJ ^Jl 

■ . 1 \a ijlijJlj oG1 jlo A^^fl 6dA <Lx£l£-c 


- SjlJx-uMJ ^-xlj -3 - 

Insulin and Insulin Resistance. Gisela Wilcox in Clinical Biochemist Reviews, Vol. 26, 

No. 2, pages 19-39; May 2005. www.ncbi.nlm.nih.gov/pmc/articles/PMC1204764 
Obesity and Energy Balance: Is the Tail Wagging the Dog? J.C.K. Wells and M. Siervo in 
European Journal of Clinical Nutrition, Vol. 65, No. 11, pages 1173-1189; November 2011. 


Scientific American, September 2013 


_JulG J^AC £ J.C ^J| Ljl^G <jI JjJI ^1 VI . 7_)j_AjJI 

V-ajla-^s ^ ‘jQ *"* lj^— ^ oj-^^l f^L>^ Up 

Uii ^1 ^JjVI 6 ^UltJI ^Ls <I j .4_al aVm^I ux»_A-£Xij 

NuSI 6jjl- JlII ^yA Jj-O-ll £\$J -GulXI (djjILxljJI 

(7^-O-i (^jJI (JijU-ll O-^l^l 4 t.n^L ajlII d-)j ^ A^^^JI ^jLlLxI 

CjI^LjlLxVI 4jJjVI gjllullj . 11ui*\ <£,_j_ <_oj 6jxi ^jl 

^IIL 2 G ^xll <4 jlLl£Jla_ajlII dJ 1 ^)LlLxVI J-SJ_2iG ^lc dc 1_ uiwo 

dj 1 \ aI £ja 14 _4_3x»LslII oUVI l aAiV I_^_JI 

.4"^ A^ll 

^jGuxIj JjlS ^ja Jj^fl ^jj ^ljljjJI ^LlLxVI JxkG _<_uj 

^ £ a<G a<i^ x a j 4-cLsJI 4 ^ a^>H JdbuJ LulojJ ^ 4_s_cLx ( ^a 

4juxjJjjljJI oLxj^I jdjVjj I ^£ oLxjV-J 1 J-ijjJ-2 

^j-O 1 A^i^ A 7) 16 4jJj^fl 4 CuljjJI 6JJ^ A AT LJJJ (Jl3^l^ 

4_<_uljjJI 6 J -0 4JjlLs Jj^-ojl£ju-u (^jJI (jjJ-ll (S^J ^IjJjJI 

£jL. 4laj) \ aA^ djl j-idG ^_lc J[j) A^i^s. 11 ^jl_ c\xs*i\ tdxxjJI I 

jLGil ^G,)a<ij . 4_SJjJ A^ill 4dlUJlj 4^1^Ju_ail djLjjJGJI 
^1 — (^jLsJI ^J^l 4 JjLjlL) LI 4_1jLo_o 4jlo^. 

(j^G_ LJJ L^Jlo %15) djljJ_ lAjjj^JI j _O %50 j-O 4_Llj-O 

jjxxUJI jjlj _<_uj <— jGjjjJI j-c %15j jjj^jJI %35j 

I j£L2JJ j^J G^JlI I J I j7T A AT ^ j | ^J| 4£Jj 4H^jJsl djUjjJGJI 

L^jjGklj (^Jl dJ UJ jJ GJI (ji j I 7jJ-A jJI jxuJ^j T^c 

4^ a < 1 j jj dll j jjjLlS ^Gjj < L^j j£j a^ \ ^jJI dilj ^jL_G 

^j .metabolic chamber < uVl 4ijidl ^_cjj device 

I^LjjJG JdC (^“P 1 4 jlo^. jj^jU-all ^IslSUu-u <4jljIjJI 4Lxjl 1 
djlxxjJI j-a 4 _<_o£j JJjejl ^ 1c. 4_cjj_o 4_ <_u£j ^jj! _call JJjUI 

jjGji _<-u 4 jlojxJI djUj<^ jl VI <snacks a^ ^.1} o^b 

. GLoj 4 c It k a 

lAA^k^^dxj)^ ^<»oljdJ-AjJj^JI j-° ^JJsi^JI 4 \ a^. II ^jjLx^j 
djl jJ j-^jjjGII ia££ j-xa-Gjuij <%5 JjJ_^J ^ I — j \ J_x ^J| 

jGjuJIj jjjlLJIj dJGu-u^lj AJ^JJI ^juulU Jl A Vi ^ 6 JjJXjll 
4 _sLa-G| <4_xjLoJI dJjJjlIj 4 jjIjjlcJI jj_AjJlj jl_^^Ij 

JjLuls jGjjjJI j-o 4_ilxxJI (^ji^-c Li . 4_GjjJI jl _ cGjxJI 

J-O^-O ^jA %50 4j2jI_UjJI 4-uxxJI (jj^jl_‘-^'1 ^UjUd L 

<. jJGjd — oUjjKJI j-a %80 ^l — ^JaLlI Li <diUjjJLJI 
.Sjjlill iGlslsJI jljil Sj^J^jlsI Jj-^^l 
4 jl^Jj>ojl 1I djVLJI 4_o^Jsl 4 jlo 1»JI diljLxxVI 
4 a \'\k a djlj jjj 4_cajl£LjjJLI djUu-GjLlI 4 i£ a.. \ aT \ xLj 

(Ujduxs ^_jJI 4 JLJI 6J-A ^J-Sj . dadJXJ_<_u L Jj_X 

^j£> ^JjVI 4_^.jjJI ^—£ L^ U jj_AdJI H jj (jl^ 1^1 
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«9k 


^1 Udj 


<^\j \l> ^ ~v\\\ \xS(^_iuu»\ \ Ju I.4v i n ^A * ^~4y 

. ^VssAN q\-uC 1\ \Ts\ i ji\\ <Ci^A_i_u\\ cA-L.^\ t>xk q\ 


<L^j| ^ .K> LfrJ<LU-P 


4lji1 t-^juii (JS CiK 1 JjLs . x.LaJa-11 4_ljlxx ^txxl ^J^Lx-lxll 
l^-otx 4 s \c^ \ 6J_A 4 a mL Lxlxx l^jjx 4xJic) 

l^_x4j Lx_<_oj odLx.^ lxlxx ^ 3 \l 1 xha x 4x_x<a^x ^jl£. 

6^)Laxj .<bj£ll ^_3 lLJI 1 lie, ax la 1J _(-x.il (J_ii^ll 

d)lxu& ^j| ^—II (J I JlV&j .4 *Aja i 4—xj£| I4II '(£j —kl 

I Xfl ^3< 1 ^j-X I J_2*. (J>\XXjj3 ^^^jLlO__JjJI^ ^jl_(-XoVI) 

4 i iAji Cxi L J4 J . lxIxx 4_aJjLkx 4xxI j-C. Co I J Lc lx_^J I VI 

S^Sjitl 4-iCC^I LaaLk Ixo <Jj OJxj ^cjlLJI ^j| 4 -s. aHj 

JxJj Jjo^j ^_sl_JjLi^V I Juj&Jxx CiJlS . 4-axxLll 

<jalL LxLaL <_j-<-x£ ^-ecu ^^-g-Ll) <J\ £_x 2 sjx ^ ^ ^ 

4 \ 0 1 . 1 4 \ 0 I , 

(Jljj aaJI 4 ,AaALII IxLc 14JI (JV_Coj^J C4j 

l-(-OoVI ^Lo j 1 x^">l^) C-LcjVI ^-2 (_1 Cj 1 ^XxV <(J^xl-<-<xll 

lyi-&l^x g-LLcl I xxlc —xUlII ^.LaJaJI £_x ^ LsG 

Co-xL_ 4 ciljJj . 4—liveyj ^ ^JoJI ^.-Lx Lx (J[^_^. 4_\4 \ 4 

<4jL*I_ ljj »_^ JjL^La 4_»_oL^ <2h°] .N .R> 

lljU JcxJI I_X ^ xLa I jl <j| ^-1^ I_u^l ^_XxLxC Ij 

.^j^i 4_^LLs ^lc 

O' o3^' bSF^ ^XJ> :(SA) 

,?-\xi‘i\ ^ (jM^jaHN ^y\ ^ ^ r^.^cu-i.1 

v .Ci\ jl V\\\ &dX _yjikd T^lV-i\\ jS ^ 

f>=4 — i IjjJj j—XJI <j1 ^(j—a :<j>l (j^i lj> 

Lulj *^ ->■ ■ u S&J <ji.lc. 2.5 JjlS a j "*N II .~«l 'ljj «->■ 'I 

.^^Jl tiLlj (ji j>.UiaJI u—L 5_ ljj jLoil 6 I 4jlLL£ CjLoMji^ 

(jilj • j\^lll (Jjl-G <X.aA I V ^-^-UJI 4-^j|j I j-A 

j\$ 'y 11 ^c_jj_tlu CjIjxJlj ^Lx.jI 4o_ cujljjJI <j^3Lj-oJI 

.4_<_u^Lall 6J-& ^Jl ^ 11 

LO^jlJI ^Gxxo -Laja A A i uin Ij^l4 ^1 CxJI (j(J^ La Jx£. 

THE FIRST COOKOUT (*) 


c-\ _iJa^.1 ^ ^L_cu I^ <xoxxxJl 4 Jl1L 4_»_cJ I (j>a d_ Ixaj laa 

. 4o_ijd primates Cjl i j _CuJI 4y^J> jxo <4 a^>1V\^ 


4_*_aL^. (j-°] <^L_^lj.R> <Jj6J _c Jjlc 4_JaaLx L I j_A 

Coo^5\o ^oJI \I1 llc^jJ 4 jl0jJl1I CjL caJI 

4 la 4 jljl£^o ijr\ _tit^Hl 4 j»I J£. ^jl_^Vl 4 xx.^j 

.iiLUJL ^^£.1 ljj uxo ^Lx^-o Lax < 1 x iJ-\ A _cul 


jii \x 11 (jj>* iL*i*<<i V <jox.l ^jljx^. Ls^Lx. ij _tiuJli 

1 \ \ Q )) 1 1 Q \ ( ,4a, \ \L11 6Jjox.^11 jxlidl 4xJ£-^fl 

((. Ix^ia-O Ljl J£. CJ* L5^i 

^j-O Ix^V_ JUJ | jX-aLx.^f ^jxxxll C_J_^^^1 ^j-ll I jlxo_culJ 

Homoerectus c.u^lVi 4 1 jUaiVl <^^^*1.j> dalxo ,j_Ci.Jl 

j .4o_<_u ^jjxix 1.8 j-^o JjlS jLJL 4_ol J£. ^-^-L ^ioI J_i 

<^-j-Gl^JI ^-Ic. 6jjlil jjxf ^^HI ^jl 6j^»S CjI jLliol Cxo-^jlc 

4x 1 oxoo I_c jxJAo Cj _cuoJ jlxil 4^jj_a_o jlol ^j2 1 ^j| _oj 

6joJoxJI CiLLoo^VI ^jl <jxl^olj> J^lo j .<jxl^olj> 4 i 

. JJ-aaJI I SA 6.jlliV La^J jxjax 


^\ cAua^x vAxS :(SA) jl£jij-xl dbililuLuj 

4x4 cJjL^ JjVI <c j—oj^x coj—^ jU :<^1 j> 

Cvx\j <^1_<_aoVI _<-L Ji^Lo 4 ^C Jjj _(-all lx 4 _SjJLx 

JxJLO_ ljj 1 J4 Lalol (T)l_caoVI ^jl 4-4xkx. I_c <i xx 

l_£x4 oo-^o ^—ill id) j\\ V\ 1 lo Co I Jx4 .jl—ill 

^ ^2 ** 

^c_lLj lx I .jbJI ^jl_^xoVI JxJlo_cao ^j| Jx4 dj(J-!l 

V 4oV <4_aol J 4-LasSO ^)llll J-aaou-ul J4 ^jl_ < - < xoVI ^jl 4x-oi^4 

dL-aoVI j\,L-aXo-aOj . l^-O^J ^jx 4_(.a4x 1 lUliJlJ ^LLlII 4oixo 

^ ^ bis •(jXjVI ^-b: jS.^lll (J-II -Xj j nW<[ 

b 1 - 0 ij ,~','^ jl—j OjJ 6-0 b^J^l LS-^ O^J^I i_s—b ja.j_Lll 

. 4xj-^ Co L l^xox. ^jx ^x .L i^. i 

djj-au ColJX- LJJ 1 J_aJ Co-Ujjj ^Jl J-A ^xlxJI Jjxo-ilJ 
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\-a ^ji\ \As.^ 

ls 5 ^bi\ (j\ ca^A o&k A^-i^. ^>\A o\A\^ioA\^ & J^ejla 
^£XJo\o JaS\ ^oA ^MaA ^\^i\ ^JiA\ ^-\j-u 
^.vAlA ^ ^ ^ioLAA ^ \-&k .i^\ 
o\ — <-<j_jVI CjLj —ljoa t> o'jf^ £&i :<j»L^jlj> 

JjlAj I _ 6*1 J£- £-_ (-A-OJ <LojJ L_S_ C^J _ uA-Sj ^1 J _ULl 

<£-Lcu ^j_o Jj 3| AuJ^JI ^jLcojVI ^j-AlAj ij^A. ^_S <(^£jjLlo_cjjlII 

(Jj^. CjLs-ojL^-o ( jilJJLJ JI L^Jj-ol ^jl^l *lj i-u <^.j_JI ^_S 

^ cjLcI —<-u ^jti£\\. ji j-jj i dLjJ ^La <dU jJ . iLkj Jil jaJLxJI 

^j-AlAj J \ I £j l» ^ ^ ^_Sj . I \ \ A i <\ jia * ^ ^ Jj ^-^-1 f 1 ^ 

. Jju-oJI ^_3 jX^JLSj ^JaJt ^ (JL^jJI 

jl ALo ^j£. JjLculJI ^Jl <jL»I _<-aJI olk.QUl ^juL*_aj ja! 

(AxSjJI <j_o Lla^l__) ^j^oju <j| ^J| ^J^oil J_Ju-oJI 

<^,~vlll <J^I ^_a ^j^Llo _(Jill t_xCj-» Lcjls-S . £_t 


L?^J Cjljfij ^yjl ! l jl- 

<Lo^J_a . ( ^lLlLs ^jlj) II ^_a ^JijijJsJI 6J.A Jic 

£jl_<-ajVI . I Jl-^. IjJlAS *lj£. I A3LJJ (JjlLs 

L^U Cjyjr>fl' t>> <1U ^ 30 j^J> <j^ ^yi^l oji=J 131 

.<Jl 31^ <_Cj UP Luj-O^l (J-° ^LcOlLLj Lo JJlC. < a^>L~VJJ A _ 

Cj 1 \a\ 1 VjLjlI LojI J cJIjlA ^jl <_jAC^I Jl^J>j 

.tubers olAjjJI ^_o ^ LJLcj <otjt-iLlll ^_o 6j ua ^ 

^ ^ II 6jL^. <jJ <>j-U otLlllI 6J-A (JS^J 

JjLaj ^Ic. Ijjl-a (jLj^-<-u|j -»-al 1J 

■ CjLtj^ a i111 4 j-AlA^JlII <jAjlL1|j <_U-uIa 1I iuLuJI <_jAC^I 

\^a\A V^L-uN (ju (j\ : (SA) 

^\jua\ \ (j\ \ y.\icAjaA A-aA\AA\ 

.^^jl\ ^cu-u^A Jo j&N y>j2ri\ j3u-o\ \A\AxA\^ 


29 


(2013) 12/11 f^ii\ 





















>WA\ (j\ :(SA) 

\SjkH\ ^jid\-A ^kA\ 3 JA* vi.^ .VajJxk ^o-u\ 
4a n s j ^IjlLJI ^y\ ^GuGdi 3 I (<Lat nm !<^1 ^ *\ 0^> 

3fl m\ 4 la s — Jllil Jjlj_ juj ^_ld <3^1 dU jj — <1*\<M\ 

dlG^dll 1^ i a Cl) dkl 4 i nl^ \ <^£ J^-ajlfa> dj ~a \ I ddl ■ 1 a , d <!\ 

(3>C-l '1 — 3.9^ **-^11 4 _I^G La 3^-La_i cA^-d>o lJ ^_aJJI j 

dul^ |j| 6dA JSl j\c JjjaJI jii^, \ i ^JlS dJ3_ <_uj j 

J >Jui ^j-sSj^AJj d-alGj <<lal^ j I <GJ)^. UI^ <La j) vhaq j I (Laid 

<jlo^ ejl_ <_<jua £_a JjjaJI L&LGljLi ^_ SlLJI 4jlo^ -La_i-ad 

3«a ^Ji_ kiTnII <GlLJl ^ n<Gj <1_ SjjaJI ^G _call <GILa1I 

jGG <J (■ I JjeJI 3«^ 3' dJ J_:AjG . ^_(_U_A_II <lj^ dljGG 

LXJJ L5^ 3'"" < "“ dj) J SjLj £C-JlLa 1I <^j| LaG_i <1 ^ \m*\ 

a ^ 111 ^ | d 1_3 J-lI 3-° ^L*_LJ 1 3^ A^Juu A-uaj.„3I 

<( jJ is*i\ V 5_Jaifcda J^IGa <G_il_<_aJI jcGlGllI d^jis 1-3-1 

3 -<-ol^G dLjlj> 11 31 3 v^ 1 ^G_ll L^W 

<Gj£ 3"° *^d-> LL^jlU-o 3daJI 31 ^ 13 ^Jdl ^b-sl-j-^ <GlLi _Id 

^LalaJI 3 j 31 L-di «G_>L_JI ^JlGllI 3 ^* ‘LgLij • Laid 

3 L 2 4GLUJ1 ^_jl_ 1 1 \ \\ 1 ^_1 j j 3 jGGJI 3 -° 1 ^ ^J^lc 1 j _lj 

^_S ^ 3 jl- lL :j^JI .^xIslCI 1 j_uG ^cjlLlLI 

. (2011 d>J-duU ^IlJ 1 4_<_ul^jJl 6 J-A lJjJG 


3^^ 3\3^ 3^ -(SA) 

LT^^' ^ : <jA l , l |j> 

3< ^ ^ J_a ^ L^^o-o VI3 3^ 1 V\^ 1 


genes oLit^ J^-ld 3^ c^j x ^ n 'l ^j> 11 _Jl^JI 

3x^i 3LGJ 313^^ id-Aj s^j)jJaii ^La-LJi 3 L° j 3-<-uIj 3'*^ 


<Lr cllil ^ikjJL 3^3 ^ ^metabolism ut^l ^1 

i ' Yf JjM-LA djLGj-«S aL^G 3-*dJl jj-i La 3 —LGlj di La^ 


3 3 w,ill .jcjlUJI ^LGI ^jojj La Lc 3 djL^^-a 

.6^)IjV1 J-iJ-iSj ^Ld~\. 3lj-cJl 1 j_A i_S^_<_u 


3 aa1a '^Ju-b3 (^uAjjaN 3 ^^ :(SA) 

3^iN 3^ cVA\^^3-a1\ Wla3s 3 s - ^'^Aj - fi > 3^\ 

O vt ^^3^3 dr“ ^ ^ O^ 1 y-^"\ O* 

3\ 3^^ 3^ 3^^ •' y - 5 ^ A 3 i \ 

ca^aaja cS^ 3^3^ 3^ JLaIN 3^3^ ^ 

^.dA Qs V^l A-kiSk .^iN 

^Vl :j1 (\) 
Maillard compounds (r) 
Wonderwerk (r) 


JjU-oJI 


3°j 


■“d 0 up 1 


^ -Ucq <Gj3j 20 ^ ^ ,\ \._\*\fL 

3 jl^ i^j _If J^-S-j I _ Adauij 

6^)-aLs_a J Vi^ilLa .4 _£^LaJI 

d_ jU A _dJ_33 Ijl 

3 j^ 3 ^ d->di£. ^Ll^g 

claLs-U 3 jl_G (_ 5 -^ Ij^l^ 

LGj di ^ ^ 1 j I j . j I l*-i 1 

3 -a J \ is~i 11 _ Q I_LaL-Gf 

cJjjJ 3LG <^-LiG 3 jj 
L a_» ^LGll di-SjJI 

(j A akG ^IdLj _ Ida 

3' iS^ J^J -dioUla ijj^. 

^■ 4 -UJl ds-i Ijl'vG jljiVI 

j-i-Gull CdSj jl_ (-ojl ^.1 3 -a 

6jLj ^Jl (SjjJ-i Id&j 

<-La 1 GjUl 11 4s~i 1 3 ^ 3 ] 1 

.^IdC ^IG V 6dJkl^3 dVLoJL ^.1 dul£ 1 a 3a 1 du <jl\ 1 j 


^LuxLiL 


jd ^ 

j .R> 

a±4±\ 

jLuG^fl jait ^ c^aG 
anthropologist 

JoGI ^1^0 

JIjliijLa 4 jlaLa 

d^-GI (JG_o 

4Gl±JJ ^jjGdLLaJI djluJ 

dLuG^fl j^lsu ^ ^ 

»l 

^1 01^1 ^kJI 
^Gdl 3 Lg)TI 


| i^aa ^ajoaa t^aGAN 3^ Ca^a^ :(SA) 

3xLa 3^ sAaS.^ c^\-aa1\ 

SjLj dlllA 31 j^Ladl I4G j-GLa^I 3d :<jAl^dlj> 

dAjJj . <G_u ^jjjJ-a 3fd old* 4 q^.q ^.11 <_2a-iGsl jj <Glj 

^ selection pL 4 Ku^>VI ^G I jll 3>^ jl^ 3 VI 3_a dadsJI 3VI 

^IkLcal I G 5 s :31j ^<11 J-A L^jlS <JL-y-A^lj (6jJLJ^JI <L»_aJ^I ^LajI 


3 -ojGo-uj ^JLajVl 6 dA 3 I ^ 1 ^_ujlII 3 ^ La^ <dlj 3 A ^ s Ld^l_cul 

. l^GlGjI ld»l 3 ^oj Vj <Ju-uLGa jJLC <^LLa 

cy^j] C L> y-«-^>G duG daj 

<j^Ljij .p>j [Gren <_<_<ju_u 31I <^dl cJj(jjjG <Gda 3^1 3-°^ 
6j^GJI j <[l jIKjL 3L^^3 John Moores i*_aLA 3 -a] 

JdLcu j Gjdjl Jjl Li jLla.1 jcjlLJI w^>I 3 1 ^LsisJI 3 1 

Lf! ^La_<-dlj <GlLJI jJlSjjJ ^Ls-a^fl ^jGG-A ^-ld dildi 

.^LaJI Jl 3^dJ^ 


Gl-aUJI 3-a] < jdGjI-l^Ji_cajli .K> d_ aL-Gl 2012 jxlc. ^_a 

dI jG^ (6didA dLajis_a |^jj_ uLa ^Jj-ij ^G <jJI jdGJI 

^LajJI ^ddJ iaj^ calories objjJl^JI 3I ^jLL^a 
dld-L-oJ jXj-i 3 ^ 3 ^VI ^Jl 3L<-aJ^fl ^ddi ^LaJI GuajJI <JLa ^G 
LGiLcu^f ^c-q-au jG jc_jlLJI 31 3j- Sj L<_aJI 33^.131 (Sdidc. 

(d)G^j-udjU 1 ) 3 -a dij-^ jACdl SdljJI <GLLJI dG.G 

.^LadJI ijL3p (^-ILiJLi jc_a-cuj La-a neurons 
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.natural selection J_coaa 5aMjlJI 6 ,1 a 

| ^JLaLa* <dJJ A l i \SJ)\m ,C> CjA L i£l AJ 

^iJI dill Lo^Jjl <4a\. a^II (J-coJlII ^Vdl CjLJ jj-o j\ejj dlllifc 
dUl Lo^IaaIIj ^J^l ^L n £_c^l 

cj' djd^j ^j-cj . jU-ciVI ^XjI -tliel ^ 1 $ n £-oil 

DNA LjjJ ^/jLL1jL^-c JyCljjd £_a J^LlsI jIj I j_a dljJ_4_<jJt ^ejj 

d^1 ^ dj^.jll I_Jdll <^1) < mitochondrial L-jjjj^S^LdLl 

. (djljl) ^Jl ^^1 (j-o J llijj 5 aUa11 <^nll < JA11 cjI j jia 

<6 jaU1 <Jd_3tl La d^» ^Jl jd^. 11 q*j _ic Idl_ole )j 

dla LlLaAAll dJ3 j>\AAjd-!l d) I dJd~^»l L^a^Lojj < djj a <i n jj i x i>J 

*Vdl J-JjA^f jalC 1 ii a jAja Lea) j 2 kl-C Jj^a^^La 5a ^(a J^l 

5JV d-ll Idle (jI *AlL> ^.\a, \ V dlld (jil • (^ a^>» *All J_co3l1I 

dAA — ^dUl dlldJ < jllll j xV.dl JIaJuLcuI ^ Ic J_ojl3Lj ^aJI 

*Vdl c j-° fj jJI j-ac J^Lj IajaAI J—a^fl ^^lej — 6 Ja.I d)J—^ 

. jjLlJI ^A 6jAA^ CjIjAlaI Cj jdAsJ ^-^Sa Loa ^Add J-cuJlII 


^ (j\Sfc V^\ :(SA) 

oej-d ^1X\ ^ jdl\d &A ^Nr^vu-iijN Vd& 

S^Aale V^kk^ ^\dl\ 

t q llAa ^IaJI ^IdiJI JSl £*jjaa ^jl Iaj!$Aa I j| :<^l ^*\ dj> 

«L^JL»_C 1^. <AJ^jLLI ^lull ^_a jaJ jSA < LL^JlLlA i 

1^ \ W\ ^aJI <A_aLi-oJI <1_ sILlU jX^_S f.J_ jLJJ 5-OJlS JCAlLJL ^IdiJI 

^ ildcuil 6dA jJjia ^aJI (JjI OJjJI -(JS^I dh° 

<Aj£.^f| CjIa-A>.J JjJ) 1 1 A ^ ^ ^JAlLjJI d)l (^_5 A Sj^Ll^JI <a1-C 

< Ljuajl^.)) dAS . ^x^JIaLI L^a^aIaj V dd ^LkJI 

(j-O-S <^j| d)l_ 3 <^IjaJI 4Ad£.^fl JSd CjI _jl J) \^k II d)l 

cjaaj <«^LlJI h±Li\ (JjIaa L-oaI IaaJI <ju_o11Ia ^j_ lal^JuajlII 

dJdA-A p. ^ a CjaIA <<AjjlaJI 6d-& ^_lc <dJJL aLs j <ja^ja 

.dlJdl .^j^.^fl ^l^j^fl < aIja^.^ J^l^l j_ lLaJI d>^Aa i I d-A 

.^Jjj-ll (jldAS Iaa_lL Idl <^LkJI <Ad£.^l JjlAj ^jAAL^Ju-uil (j- 0 - 3 

Jaa^jJI j- 11-^I jl JaLJI ^_c Lo^ caLcua^I Ljdjl Idl Lai 

■ .ji.LLJI ^ldit-11 (JjLlI ji.dA IaJlIa ^ <ld^. 


- Sjljl<-uMI ^Ai.1 jA - 

Energetic Consequences of Thermal and Nonthermal Food Processing. Rachel N. Carmody et al. 
in Proceedings of the National Academy of Sciences USA, Vol. 108, No. 48, pages 19199-19203; 
November 29,2011. 

oney and Fire in Human Evolution. Richard Wrangham in Casting the Net Wide: Papers in Honor 
of Glynn Isaac and His Approach to Human Origins Research. Edited by Jeanne Sept and David 
Pilbeam. Oxbow Books, 2012. 

Metabolic Constraint Imposes Tradeoff between Body Size and Number of Brain Neurons in 
Human Evolution. Karina Fonseca-Azevedo and Suzana Herculano-Houzel in Proceedings of the 
National Academy of Sciences USA, Vol. 109, No. 45, pages 18,571-18,576; November 6,2012. 


Scientific American, September 2013 


(JaJaII (JSia <,Jaajl*JI _Jill i_ itva :<^LgAilj> 

La ( dl 1 d ^j-a 11 ^ ic^ . 4 l ^ \ 11 6 d^ 1 1ml 4 jlo 

1000-100 (Jfr a La (J C<jl3lJ I I !a 11 — (J(jjl_Li-oJI 


Cd-p* 0 LJI lj)LaJLAA-ul ^^aLlo _Jill J^lA Lola L_A*_A-i 

J^JlU olfactory system 4 -LoJI ^li^dJI Ji^dlj 

j_A :JIja-JIj .^^^JIa ^jAj V cJjjkJI £>d-& A ^\U * 2 J 

Sj_cajJI (Jj) II ^jU.dJI ^jLcaaVI J. oJLA-cul ^Jia dxa 

^aSI (j\ S(jjaLJI) honey guide J.<-axJI JjJd jjd j-aj j 

<juL*j_sVI jiJaLJI ^j>a ^1^1 J-& Ja_<jl»JI ^-11 

I ( S d \ \ ^J) llo I Ls ( (JaajlSlJ I I 1-t.i.tA L I d-du^jA I Cj d La£. I 


^ thT< <i*i Jit) jit) IAa. ^aaII JIjxaJI 
^ S LHa ul 'i^ j jAk. (Jc uiuiiSlI 
IAa L^J genome 

.^j.tKXI ( LxiaJI ^Ia^axaIa 


1 \ ±s~i I lj ^jlA<-oJ lj (^.) da. 11 Cj J Jjla I_I I_ 

La die j .CjIjLi _<_a_ll Cjl^jA^-a Cjlj) I J^-a 'is* , A l )j 

jXA <LaLal U._^J-1L* IdAA ^j\ _<_al^fl ^ Ic, jjaIsJI ^AALJ 

(J-t-c^A ^JL-^ ^ lj ^)A-aj) 1 \ \ <aI _cal <j-^Lk. <Alal~s. a \ 6d s jAJ 

(J-aJLAUI) L^dle j (J_casJI L^alS d-^JA ^aJI 6^)y uaJI ^\\ 

d^la ^caAjj _cu J^-a J^jJI dAj I J^Lk-dll J;l_ ( - a l^l 

jJaIsJI (J-cOl^AJ <<A_a (J_ca»JI ^o*^LacA _cuV ^jjjLaIIa J_ca»JI 

. 4 1^ LaJ djlsJ I alu ^ ic 

^dl_dijVI dljJ_cJI Idds ^jl ^A jaIaJI ^_le La die I dll 

^_a <^lj_Jlll 4 ^ aaa 1 i-al \ ^cj (. <ja^a j-iA j-A jj. dall 


6dA 


u L 


LcojVI dljA^-A d^J i^^-caJLlI (_dllsj ^LcojVI 

La Lai L^-cJsl j IdJ Ijaa^VI <1_cu J/lA^LjlII ^A j .CjLaaa^IJI 

<^Vdl)) (JyS ^j-a J-casJI JjjdlAA La Ijdll J-casJI ^_aJL is JJ 

6d-A L^J ^jl_c-cLA^fI jje <jl^. ^1^1 d^JA .((J mX II 

^1 jl I dJ ^de JL^ ^j SjJaIsJI ^-a 5 a_JjaIjlaJI CjLa^LsJI 

< jj ddl ^_a 5 a_JjaIjlIII CjLaMjJI 6d-A I4J J^l_c-cLA^f I joe 4 aa^. 

*Vdl TjjilJ |J_c^Al 5 a^- <Lucsj11a J^l^l dAcjA J^A 

jXJ& V^AA ^A^^fl xtlj-ll ^j| a AI jJ I < 

^Jl Id-cuA jA-ciuiA 5 _JjaLa 1I 6d-Aj . jojjaJI J^-a JjJoa2^Ajl1I IaA^I—cu I 
JAjlal J^a IJ)^AA ^1^- 4 aaI^ Idl jLJI Ijla.3tl.cuI LaA^LcuI ^jl 
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12/11 jljiiaJI 29 aJbJU 




2013 j-lju-ujj /jxc 


(*) 


\<V4 \V\^a 


V.i»~ 


^OIJI Jaddl Sjjfc 

yCv\ q\ ^GA\ ^=dA\ Aa=G^ 

^jt.\ J^\ Vi-AGd ^UOjA\ 




<ljjj H> 


oLc^L JjlLIU JUa oj jj lj . (r) (CCD) Sjaaj—uia 

J^jJI JlJ J ^- <-ajLj3 ( j£. ^^A_aSjj^| 1 -1 L^J (jA 


Sd^JLlI oUVjJI cj! jl J_ 4 oJj ^j| j . ’^(j I <xjljua ^_a 

JclaJj ^_S <J-a_ajJl!I (J *>G <Ji_<_uL_u| SjJ) x^al J A\X \ o I J-iJI 


I_cujSJIj ^jxlJIj ^iJlj^UIj J-UlJI :Jju-^UJJ (j-o JjJjlII 

<£/-<^jS> Cj I J-> uU . l_AjJL£ jJLiS j < ^ IS I J Cj IjlJ I J JCJlLuJ I J 

^_a jJlSjG-1L [^JSjJlU I_ UjjlJlS <Ji_aL^ ^_S J,VI J-OJLJ ^_ill] 

6^ Ul lUg! 2>Uu • J —^ 6-° c£>=^ ^b— 1 ^ 

S<1a£. jUlIll J^Lk. i ^yC J-Ujl3l 1I LT^" L>jl llf-l ^yA l 

^jISj] <j-cLlLj .N> £._c Cx$ LsljL]Lj Cj _a La J<aj 

_ojla_sj_s <-jt-oL_-vj La j y; ^ ^ ^_a L_~v->j_-%. UJLU j _iLa j 

4—culjjj [J^ilJ ^ < Vwi-i* jj6j] i R>J 


CjJlsIj Ha . j^lJlS 5Hfj ^ 2| _^jl^JI ^_a jcjlLljJI 

l a h1 a Lc^j 39 L^jlS ^lll CjIj-U JJ-C l ^ a ij-3j <G^-a_JjS> 
■ <1~VJ <JS J | ^jLII £-Lain < L^JUlSLJ J^jJI ^j-O 
<ill i (Jjjii ^jl lj 1 <<ijL-u CjLcjjI jj I jLlLcuIj 

. Lalll c_j( j- 0 ^^ 1000 j-^Js ^Jl jtLl^j j <l_ jLj 

<jj 11 jljll ^jl^- i (j-ilJI «—jLa^-u^i (ji Cy^j 


^dlJI J^iJI jji ^ 

{jA f 


iLjl 


c^' b ' - Vj 


^ jlc jij <6jlwk^j <-o^ll 6J—^.La 
^—aj . J-ojlJI I j^_s ^LilJ ajI— c j-iJ j C-ul^ ^—ill 

Jt" 

L^ji e-tCjj jll <_o^_il 6,1 a J^lll 

J-CajJI (Jjj 0^3 < ‘^ , b Jj) ^ \ 5-*_<-uLJu CjL^I_LJJLG 


. 6 J-l J-^. lIjUsj £j£. J.U A A 1 A 

2002 j*Lc dit 0-2 ^jl!I jU 


RETURN OF THE NATIVES (*) 
biologist (^) 
ultragreen bee (r) 

JcJJI 6jA» n.ift 6jl jI Jli. :colony collapse disorder (r) 

J^j jl fbeekeepers (i) 
beehive : J-^lll (°) 


fv>^» <ld ^IjUl (^jLsJI j-oj 

Llij pLl^VI ^ xAaj <jLajVI 

1 a <mj <1 ^jJ( tilt JlG lajL^J! ^jxui-uuJI I 

^jla^ji <_uil JVOl £y& £\j j 4000JI oj- 1 clul^ I j| I oC 

^MiJI J-^jJI ^j—j ( j- c J-A j I — 6^Iil cj\ — ^ 

U-° £S* ^ q -d [ — 3j^ 0^*1 {y) Sji A\ M 

j^LL^ ^11 ^omWs swc\deN/\ ^j\_HaA\ J-l 

CjIjJl*_Jj <J jl <<jljIjJI <lL^. CjIjjl*_Jj 

.B. occi&ewta\\s ^^lll US ^UIajj 

[,L^VI ^jl^- ^_a <Q^UI] .C> jUjljj 

6jj^n 6j3i ^ 5-Ljls ULaj I ^ xA aj I <'\\.oj aVi I UI 

Jjj _tjjll ^.jlLJU Lalll wis-1 

^jli (j-a LlcIUj 1Uj|j <<>o^Ll ^IjjlII 

.dill 1 ^ \\ A \ S& <<jry*Jj±> H ja£- ^j-a 

(jH^a ^_a (J-osJI £ja CjIJJ i uj JJLj j L>° dAC- 


jJ j ( LaJ^U (j-o ejjlaj <JS_ ujlo ^\\ L^_cUlAI< < j\_o_j^S> d-JJ-2k. 

Sjljl ^IUj ^j_djl jSj j 1 ^ *7«3 (g 1 dJllA ^jSj 


^jlu Cyl^^ m n 1 ^ 


iLauL 


- Sd^lj SjGl^ L5 -U JjVI ^ A.i^dUl CaGVjJI J-ao3u 

1 Aj \ 1 , A oJj (i^ ^j_uGJ — IcujQjujlII UjUJL»JI 

£-UjlIIS SIjJJI (J w^UJ,! dlL dllj La_> <<—ul jiJI 


• Ujf^j L_ojSJIj cjjIJIj j>UIj 

Uilj-olJ ^ r \CCD) J^UI Cll jAJLXUlA jLx^jl (jVJ 


c jjI^LJI <( J—ljjlxJI cjG-o-JlI Laj_lqjj (J-a-<^I ^ iS^y ^I 

^jUI (J ^ \ 11 £y& ^4 — <1»jj cjUGIo ^ ^ U*i a I 


^_<_a=jIj^I J* cU 1 - 0 ujp^. dJ — d^Ull oU.jl ^j-2 Sj—Gull 


.^^jJI J^Jll lujU. j^Sl < U£.IjjJI 
^-»^>4I cLIj-ll (J-»-AG ^jl ^J| ^jVI oL-uljjJI j-iujj 

So US c j-° dlljS J-»3^ (J IujJij (JLlSji— cu^f ^jljl>l 

■ \"\ 11 <1 A <1 Vi (J-a-ijlxJI 
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\ ,VA -V S A 

\\ \A \\^ 


^j-o V| dUd 2^0] 4 Jj _<-oj ^JaljJI j- 3 dlllA jujJj <Cj ! 


Jam 


ji LAjja J^jJI I jjfc ^jLc j-lj .J-cajJI Jj^j J^LA 
< ((S dVi i^ 2 jjLI-s ldL_a 


^3^3^ 




( *^LxUj1 (jiu-U 

JJ^J ^-lc (_5"°_ JLJLX ^ J_ ( - <jL *-!I J^J. i <JloL*JIj lLjJLJ I_o 2)j 

j ^d—II < ApismeYYiiera L5 _jijjjVI J-ujjlII J_^j Jd) 

Ijjl^ (j-iwi-ll Jj>ljVI Cjlj-aaj_coil ^JlLjj_cols Jj-a-* 2>JJ Vjl 

<<_il jjJI jlaj . 1620 ^Lc j^2> IjiKJ ^j-° cj^_<-AI j»34^ j-L 

Jj^jJI 4jjjJ CjLjij < J~Cill Ij^LA jXJLilj^JIj CjLVI L^.I 

^/joj) j I 6jU.^. daj ^LjlII ^ULiJI L^_j_3 JjL*j 4_Aja_o 

jLud jAj_oJ £_a_doJI Cj-Cj . jLoc^JI J^U 4_<_ol j_dd jj_o 

j*ij_aj c_al_LJIj American foulbrood j-^VI 3—i^VI 

jlAijI Lo-c jAjlS ^j-o jA \c 6 j_&j — nosema disease 

. J j_<_oJI 2 aJI^2JI j JjAJI LiLA 2 jjj^I j-c 

c-LldAI 2006 ji.Lc l_LjJ^. ^_a 4 j| <jojLdjJJ> CJjAd dJ3j 

360 2)1 <lAjjljAL .D> ^.CdJ (d)VI Cu-uaJI £_j)d jL<^ Jl_ 

iL culA I dJjjls ^_a 4jdJ ^jJI J^dJI L^LA £ja 400 2>_c 

Cj jkul S& J)) . j a.^ ill (£ lj-a Jj^j dlllA — 

CjLjjJIJ J_coJlJI j ^^L3lLI| <Uloll I_i^LA-ll dllj 

dllJjl 2>^J ‘ J-^2l!I Cy> L$dlA— cu — —ddVI fj &—<-o Jjlo — 

((.Idjl IjdJJLJ ^aJ ^jK Anil 

(j-o %90 2r^l ~N-ill jA_a_> jas ^JLlII pIj _Jill Jj_l^-fu 

(J^jJI (J_<_aa£. Lj^IA. ^^Jl (J_ ^jJI Li^Lk. 

ditl ^jj)" ^ 1 dI ^ ^ ‘ ,iS J) • 6 J-A 4 < A ^1 4 II J^LjJI 

1^9 — (( (J^JlI I £j _ ljlla 1 ifl 11 (_ j I^J—Ja-tA I)) i l^jj I 

^jJI ^jAl^iVI ^-JLO^. ^J-C <->i25^ ^ \l~Ts 6^)LlsJI 6J-A Ca 1 A^> 1 

. (J-iuJL.11 (^ 1 A S^Ts 

JAS .Sj-AUslII dl_tJ jL^jI S c- LolxJI J_ uulS 

^JlII <_>J II CjI JjulII < JLiJ^JI CjI _cAjljjJI dj-o^_j| 

l5 -2 ^_<_ul j ^j-lc J-OXJ <_UJJ ( CjIJ < <W I) CjLu CLfc i ^ 

( j-^.l^)J p 1 jj I ^ Ill I Ci. a < < \ I CjIuUjII .CjLsVI 4_2^-s1^o 

:Jjlc iilua^ll <Gl^-a3Lj_ (_ajlc J^jJI jl J£-I 

(jAj-c c-ul_cuj Lr dl parasitic fungus ^_ lL4KJI CjI _i 

^jjL oLLaU j varroa mites I jjLAil ^jjjJ- t-uj Jlj_fJI 

GHOST SHIPS (*) 
folic acid p) 

.C ij^-ollia :scurvy (Y) 

reaper’s scythe (r) 
pollen (l) 

neonics jl neonicotinoids (o) 


V\vePxoceedmgs>o^V\\e^aV\om\ Academy i^jj-oVI <1^11 

J^jJI Jj )ja 6jl_cL jljlI ^1_ii ^jl _II <cd Sc\ewces> i 

*' " 0 ’ ** ^ i 

jxifc^jl_Ail A I^IUu) (jl (j"° _II ^jJjJI 

Ldj^. 4 _aAIjlju-uVI <^lj^ J-*-<jl3lII ( ^-S _du CjJ^. LojlS 

<dilj iij L>^ dAC. (J^LLj ((-(^d_h-ll (J^lll Cjl^dA. 2)^ 

^jJI <_A_uljjJI dlJjLi 6j-o 614 jl^ aVma o^fL 2x3I 2x3^^ 

aA\ l <^Lu^fl dJJj ^j .ij Aj_Ti^ l^dl 2)^1 J_ 

JjlsJLi Sd^^jil ^Alj>o^l 2h° 5_LjLs ^ II CCD ^.UajJI 

9- 9 

6d-il^)Jua Ijl j-tAl J) .^ llij J_ a-ajJlII Li^lA. u i 

^L-JIJ <2a-ojj^> Jj allj . 2 aJ 1 H 4->dl A^3aVI cjI jj AlLs 

Mac Arthur ^iJI genius grant 2007 ^1 c 

2)£. ^L*-U ^_cuL-ul _tiu Id jjlAj J-^dJI 2)1»[(Foundation 

((. IdjIjjA 4djA 2>£- dial j_A ^j <^cljjJI LjlcUAj 
2>aVI iiLo^. (jllad jVi i^kII 2)VI jdj LJL^j 

jaIaj ^dJI <2)”dojjS> cjL^-iV ^J-i jALi <5_c^U ^1 jdJI 

^jX-Ijj ja.UaJ Csld^Ju_ul j-A-^ldc 2h° J a^ iC- ^jldiJl 2)-°^! 2)1 

** ^ ^ 9 " ^ 

Ani 2)1 j ^ H a aiI jj ^caIj ^1 old LAI 2)11 d i a Alj i 2)j-° 

41 a <i njJI J i a^LJ>I 2>a ^ 2^-°^ ia ^L^l 2)-° %98 ^_a 

2')dLJ^JI (jAa^w 2)-° %55 j A 2A^LjLa 2>^ %70j t^ALaJI 
^djj oLdalll Jl jj 2)1 <2/-^jS> c-cx3 —u-° % 74 j 
la i^i^t. ^dLad_cu LjLj <2)UaJjS> c a i aA* ij < Lj^. oj_II 

2t^LlS ^_a 2>£- 4 -oj^.Ij 4_L j| ^Ito^jjSuduVI 

** ^ ^ 

^Idjj^jl (^Al JdL^_ll j—L-Jl jjA J—caaJI J^d 4_ojl 2)^ 

6jx'ii\ Ldl^1C.L dlJdj d a^ a 2x3d 2>° (^Ida-11 LcLLj ^_a 
LAj .LdlwiaJI I_ jj) jl j-oJ 2^ J_f_A-t^a iaFi ^_a SdjAj 


i4r Acve Beekeeper A L^-jldA ^ < L> u jLjjjj .H> <_AjII odjjl 

(jjy± I 5J1 J-oa_i 2)1 J^\H 2)-° ^jjj »LaraewC 

«.ol j-a^LJIj oldjLJIj ol_ cojLJIj olj^ll — icjj-LI 

.4ju^.jJj_ijlJI ^jjLcJJ ^ aAA <4jl^. d)iiJ-L-o J-t-uaJI Jj^j 2>^-lJ 

Ijj-cl 2)L ( J^jJI jjj lid a < 11 2 y& ^L 400 jjj_o 2 ^ j^Aj-ll j-Lj 

L-J_(_u : iljui — Jj_aa_ll J_ 2 ads L^jjJJJ 2)C 4 xi^ 1 ^ ddJIjL 6dJd£- 

JIjj^.VI ^-3 CjI_cujjjlAIj CjLLckJL CjI j_<-LaJI 6 d-A jjld 

^AjjV 4jAJ <4.\ I^wd3 2) J^- ill 2)1 ^ ^ J A i^Lil 

.LuAUI Ja_aj LA 6 jjLt^ 

4j^.j j-Lj • 1 a ia jaAj^dJI I_ViA^ 1 ^j_ ^.1 oL_do 1 ALa 

. J^jJl sL^. Sjjd j-L jLu_oj jAI 4 jjjjJI J_AjjlII (d id^3II 

^ 9 

L d--^ ^Jl 2 x3^A 4 w 1 11 I_jjjc d^ lAli <£_jLjJI 2r^ I_^j 

LalLj 2)1 » i<2xd <aJ, J^> JJ^J • J^jJI 4 jo_ojJIj Uj_CO jjA| 

2>a jdtj^ j-l| ^j-ajA jl,A 1 Jj a^>^. 11 ^dLcVI ^^cljjJI 
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3^j3^ 













































0L1J3 aji_^_aj| Cjjpj (I <1 _ljlaJI j—Z ij_Jl 

A plj Y^ inll & 3 -A CluUj «u 3 JI 3 LujJ j JUUjXI j 

jJlU-> j YS iS*> JJ_<_u I d) LlAj £ja <jjl_kILo oU.^)J 

mason bees pLuJI JaJJI 4 jI .^Ul Jl Sj-Aj c j_a 

.4 yya<w!I 4 j^Ull 4 JUlj 6 j ys oljJL^v <jLjljl> 
4 X.J-O^c U L^jLjA j <£/_<uj> ClL^_ljj <2012 ji.lc J 

_uj oU.L_ljj ^ 3 JI ^dUI J^lll i y^ Lcj2 130 

I jLu_culj 2)-° SjjU~a 

^jli 1600 J)~S-\I iUlJ-C LlYjJaJU djU <jj-U-ljl 3 ^ill Jl 

J^> £-^b^ C> U—ub J^JI 2)— 0 

<lrJl Cjj_ulu 4 jud^» 4 _ljjIjJ OjLljjIj . 0 - 2 jJI I 3 -A L^jlc 
i ki^j\ ^^jljJI cj J_A 2 Ulc 120 ^ j_o ^j£. _ jI ^_II Sciewce 

jld£-l ^slsLjlj <j_uS d^. Jj <dll 3 Jj-aj .^^Jl Lfl-bvJ Jj—j| 

4 jlj^ I ^Jl ^^-^1 4 _LJj|^d ‘ ** 0 < ^J) 'J) . 6 ^J &^-1 I 4 ujJI o L 1 1 *y 11 

%87 odI 3 l 5 ^jj-oVI bumblebees JaJJI 2 a J ^1 

.%96 4 >um L^_dlLo_c <ljj|^a 2 a 

i>j^ (Till qU.Lu.JI UlLs (jxJ 4 jI Cyuj 2 ) U < 2 ^- 0lJ j^ > 

dlt 2 )^ dl! 3 Sj J <JjlJL ^c_<Ulj I 3 -Aj <(J^jJI ^j.G .^2 ^ _Jl 

Vjj 4 ^ 1 aill 4 x,^ 3 jj JdC J-a^-a 2 a d^ 2>3 O U. Lu. JI 

U o^.L] <JSJjSui .l> J^Uj .^j^.1 2>^Lai 2 a < '-a—^ 

J-l 2 £a 1 I 2 ^° ul® ■ [<C/—^j^> ^I^U^d-ll j —xj 

J^jJI ^I^JU-uL j 2 kJ-SJi <-Uj < I OlJ Y^-dJI ^L LJJ £j 2 £ 

I <dll^ j^ 2 )- s Uj\c» ;» ^y< ds\ ^3 «<<(_Ij).^v 2 >* 

2 ,li oUKyj «.<LjLLijJI ^lalill 2 >° (^JJI J"v\ 11 

. I j \ '\\ Js Jjd^uJI J-Uj I 

< jjUi J ^2 Lu^J) 2 Y 1 U < SUcU. 1 ^ 13 ^y 3 oJ-^-S <C^) 2 >- 0 2 

.<J^jJI _II L^cUjjl (J ls~\ \ ol_ jLljJ ^^LoC _2b. JLlA 

L^)Uij ( JjlJL IjJfcj-aj I Cl£-jJuz 2 )l£ oLLljJI 6dJfe _ *-J J 

. j-s^l i>UJiL <2Lu <_ujJvl Jju^UJ.) Ui2^ _^ 

< a A yjx. <_u Uc oLLd ^lc. <j^Udi <3-4 LL j> Ua j 

—^ 2 * o' cd°^l 6 -° ‘( £| -^^‘J *J—da) jljjVI 

< ^c- 2^11 <juJjl^JI oLLJI j j 2 x>^j-»'^ 2 a^^ Ca £ ' >- )I 2 )-I'I 

<2^LlLj> ^_jjU2i ^2 is_cuJI <juLuJI ^I^Wlj .^IU. ^2 

UjUi^l (^j^- <LlU -4 j i»jlj^ /oLLu <uJ ^3 < JUJI 

.^UJji\ jlj -4 6^^Jlj ^>^JI 4 -J J 

(J^.yII 2/d» i^^Ls-ll j_I 2 )t-* I_ <-UjI UJJI J—cuj 

t _2 t'ii\ <2013 ^ 1 "^ O^) <■ Vi y 4 coljj ^- 2 j . (J , a<iS II ^ JI yII 

FLOWER POWER (*) 
sage (\) 

. j-dj 6jj^ i"i :coyote brush (Y) 



v/» 



\m 

7p\ 

^j.T\< \W fry 


- aii^u - 

VWWav'j Rosrvev 

Wired '.^d i/^\ >_Cj5d • .U i^^-dka <\<~s i u a Ad\^ J> 

.\jbahe New York Times, Mother Jones, Popular Science 


Lul J^l j aViVyj <(J^.\1I ^2 UJ) y^II JJj^jJI 1J 11 



<UI ^i) . JJ_Ol 

IjjUJI V <6^)2 lU 4 Y \ 4^>S 11 <e>- 


jl djull 


(J^I^C JLlAj ^. 4 uulUu (J.<.<jlsJI (J^j qI^xys 3 a <ir> ^. 4 nj 

i^-uJIj olujkJI oIJ-Ulc : L^juu 2 ^ <^)1 ^ y* 2 I IdA ^Jl ^ 

.^JjJI JJ-JI ^IdsJlj 

L-ollaJ ^j\ ^ II L&J^o ^jj) i^i y d 2 4 u^ji.l 4 , 1 ^ . Jill 63 . A 

Jl j —^*-11 uU^ «do 2 xj Lf ^lj 2 >JI 

100 ^ 2 bd 0 .y 2 b ^2 J^JJI 2 y* d ^.1 j (, 3 -^ dUlcVU . d ^.1 j 

iU^Lu <^U ^ 2 j . 6 jJ^JU 2 >^- OJ ^ J -4 I c 2 ,llU 4 (Jj, x^a ^ 

(^.yAC. Sj^L>- 2_4 oLj-S-J J^UII fiUjI ^2 ^ ^ U y L^LUi 2 x>ll ^ Jl 

Jl < C UJI Jl 2 >JJI Jl 2 JJI c> :<AtLUI Ja^LJlI jUjI 
2 J y <^1UJ. I 2x9 ^>3 V U die < LJ Lc j . dU 3 j i£. 

J 3 £ 4 1 ^\ \ y 2JU2JI ^^Ly < 32 jdc .<Kq] J^JlII j y : ;<; 11 JUa 

4 _ojlJL I_cuJ LoJfej — JUJJ ^LLI jl 6 jJ_II <-Jj_^ lI^JI 

jUjVI LJJ I cjij _JL^. U Jjj 3 jJI _ coAj 4 juldS-ll 

is_ LJJ I ^ ^e. 2 LL oL_ljjLlc ^Lu|^ <dll 3 jJI isUi I 2 / 4 xUI 

4, \U 2 x>J^ 1.5 j_o^23 ^(jj_<J^-°) J-<-^U-JJ 


^ £ y. jl ^ 

UjJa ld^-i 4 ujl^_4 — LujjaJU jMJI <^Uj| ^3 a Vi 2>4 lK^ 

1 S ^ ^*Y JjlUjU 2)1 ^1 J ilfi- Uj JaJ 5JIjL 4 4u LJJ 

^ \ y y Lojl2 JaLlu JiljjJIj JULi^fl ^ji Liml 1 4 i aA 

.ejd^. Jfs 2 ^ dMJI J 

w 5 jA}JI *32 

jj <4 JjIjI (j-o o ***—“ 

^jVI ^Jlj <^M. —Q1 A Y^> ^J-II UJ-Y-&3 

4 y3y11 4jlL_ljj2I (Jc* |^2)^-2jJ ^2 LujjdJU 4 jucU^j 

dLol 4jLjiUJI ^jj_2 JJ*A\ .jjJ L )U>. oUi J .4_Jud^JI 



^1 2 



oljjUl 2)_° dU 


UJ 


iLjUl olj Y^ .juill 2)-A »_A. 

SjY^ aVi) ijLY^J ^1^-02^. :2>4 2x3^° < 2x3-^“ l-^-l I _LJJ J: 
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. £> jl CC Ij J—^Jjl) (jr^j 3^ 3 1 iLx_a ^xlal 

^6^JlL^-o_> LlLsJI CjI _<_uljjJI <jJUa] <(JjjlI J> Cjj 

^jJjJI 3 _c Lcjl 112 ciJ^j 3aj ^_L_ 


Lt>> 54j ‘jUjVI jj —U ^ Cjjj J>a^. f j ^ ' 
. 6 CXJJ jLAj^I (Jjl 3 Ibi aTm 3 ^ LlsLa^I 
:<xti tall <JjljAj| ^Ijll ^jA ^jJjJI (J^jJl ^iaJtc 3 ^ 3 La 

OI j-OJuLcU-C ^2 JIIX3l11 £jA Vj-i <JjjL 1I W Ai> ^ ^ug, ' (jjdji 3jj I 

<LJ>) Mvdxewa caxoVma cdl£ lc j±Ju 3 1 jlVI jj£ 1j .iicLa^. 

^jJI J^jLjLlaJ! 3 _C J-1LJI jLlC £_c_^1 ^_ 2>^J1 <Ls_<_u jjLc <jljlj 

Cj jlJI L^_jlS Loj — .LJLa 3jj^l Cj jlil <lllc ^_dll 

t_U-iJI 6 ^ <^><^-11 < —. (‘‘'UJijVij <^>aJI oj—iJIj 

<£.^a^_o ^ya qIaIII £_a^JS (_y4ll <LoL*JI ^j-o <LolaA_o ^_3 

.ohLiJI ^jA <JL-t_ul j 

IJ (jl <<j^AAj±> j <3U-cul> jjS <Cj)J Uii ^ X A ^ JjlSj 

3s>j .Jj^l CjjlJI j^LLll ^ ^-«_UJ ^jJI ^j-JI (J^JlII JJC 




J -J-ULX 11 (J^4 ^j| <3\-CJj^ > J J> CjI J U C ^jA _I^L 

^IjjVI 3 -c 3 ^ ji^l ^ ^c, \Ml ^_S 4 jJ1jlS jJ^I ^C-JU-OlJ 

blue orchard ^jjVI jLL-uxdl <aJllJJ LjiJI 

>! 

J_ ujjl\\ ojIj LlKj .managed jl£jl j_Aj<bees 

jajjJjj . Jjl^JI (Jl^. £-dll ^ ejjlkll JJjJI <J-osJI ^ 

(J^jJI {/* 3LA ^Luu^ Jj I I j| I OJlS ^Vl 3j 1 -^Ul 

.^jjxsLjlLII ( ^a ±*ja ^j\c. J_cujl!I jJI ( 5 J-LJI 

Lo^dl^j <->j^ x7ilI Cjl^t-lLi. 


01 


Jjl^JI J u iaJI 4^j1 jj±* 

^^.Ij^JI HdUaj J^lj (^jJI 

j jJb ^ «3 V\ I ^J^.1 ^ s jui'L-% Ijjl ^*ifcL> 

.4aj| jjdl GjjL^uj frA J^t^ll ^SJI 


<dilj -^J-° CjLs-jlS ^ i 1 1 \ 

^jljJJ ^ 1 Sjlcd - LJjL f L ^ 

s>- s * 

IjjjL-Oul I <_O^OjJ ^C_aIj 4jl£.|^3 _ 2 J 5_»l J_» Jjloj J_J 

.(Jju-^l^Jsl , \ah I ^ V\.o ^ 5JU. <2La3 j_2^Vj .< ill jJlJI 

^ ialjiVlj (j\ J—^j| ^_j^c u_jj—1^. 

J! ^-IrJIj Ij j_JLl-JI pi JjulII _V.^2i_<_ul 

^c, \h\"\\ Ijj j_> ^.LlLII ^1 ^jJ-oLsJI j]r> aAI ujjij-a 

<3-0 ^Uill ,3>1 a1i ^—gJ>l jl - j-lalJI Qyl —lxij 

Lr'! J-oa-ll I j— &j Sj j » ^ (jil_>4j ,_yJ[ 

6J^W^11 CjL>V_$JI ^jJI <_!k_<_ajJL>j .<_jLx_U <La_u^ 5 JLo£.j 6jLl^. 

J_x-ojlII ^jxljJj — (J^jJLa .<I2 laIj 4 aKli <^l^aJI ^_ IIj 




j A J 2 UL- 


(J^jJI cl)*” ^_-2^111 JjL^UJl <_GJLa I ^j^Jl^LJI j J_J 

J w^tLs^ll 3 I lA^- ('j-Q < ^ s >^ u - u Ul ^- 1 ^*1 jJjl5 

15 ^jj^jLII ^_Lc dul^ (J_ ojlsJI A^ilLI 

6 jjJu-oJI ^_a <j| <3^^ *-u\> < axV.^I j jj uJ^ 

J^jJI 3j^ ^ 3 ^^ 3 ^ —ljjlo (Jm ^iiJI 

^_a Lcl .3^31 %82 <jL^.L_<jlc Lc \aL ^ JJ^ jl - UlX > 

V | (^£^>31 I f ^ (talj-3 16 - 1.5) 6j \ \*\l I J3 i^j I 

^ 3 j 3 VI cjjjJI 3| < 4^.1 CULC ^^-C %11 

3 iII 3 I <3'^ <<«!>■ j3a <6jJU^ 3 ^ _ilc 

6JJ^ 3j3^I Cj J _ill CiljJL^ _<-L 3-° -LiAa %1 2 JC_LL (J^j-dl 

33^-» 31 3^ iiLiil jjlxj 13 a 31 <3^_*- jj l > ^Lt-3lj .<_iVjJI 

.3 ^jlJI 3^-^ 31^-3^ 

3^.jlj^l 3^ 4il j-1 1 Ml^ 33^—^ >oVi (Si ^ 

Integrated Crop Pollination (\) 
the blue orchard (Y) 
jl fblueberry (r) 
azalea (i) 

L*jjAi Ijia 4047 i^jLcuj :acre ( 0 ) 


. Jjl^jJI LlLcI j-& — LJLa 
> jjJI ^UlaJI L^J (jllI (3 l,4=4I |_^J—aIj 

wjsm i 4 _l1c 31 k. ^_cli^jLi <il_3ii_cuVI ^-A <j^Ij 3 JI Ij^jlII 

^jJI ^-cIj^jJI Ij_ a 3 ^! \j . ^^(ICP) 3 j< ^ 113-oL^UI 

olC jIjLl 3. <J i-aL-u 3-c c Lj5L>j-c^I <^Ij 3JI Ijljj <Jj_cl 

3 :jJsl _ i-ujH ell j ^_a Lu — 3 _<-oJl1I 3 ^S c ClCj1 3 ^_tn^wll 

CjL^aLc 4_al a Ail J <_sj_tli^JI CjI JjulII 1 ,_V-~vl_<-ul 3 a J_ 2 JI j 

csj^ t)S>^ ‘ j^Skj 

1 \*NcJ (^iJI (Y) 3 jjVI 3 II MM 11 <LcJC^C 3—ic — 3 VJ 1 3 -° 

• 3-luJlII 3^1 3 cl ^ c 4, \C-jl 3 u_cl^ 1 ^ lc 3^'jlji^ le^-Lcu-C 

^LaLl. ^_a CjJL^. Ij— 5La5s ICP ^cjlLLlII g_ °LjjJ IJj ja! 

[3^f c 4 _*_cL^. ^_a CjIj-cIoJI ^11^-] <3U i_ul .R> 

^Lilj • 6 j-cjl1I CjI j iyjL^S <jfA Cj-^jJI 3-° ^ xAa a s ^jJ I 

^I ec 3 5jljL»LJI ^L-uaL^JI <^_al^c 3 a <l5Ld 3 l>^ *CL-<jIjJ 

jiac. <LU.^.^Laj IJ—j (r) (3jjVI Ul CjI -2ll 3^>i^ 

3^juClLlc 3^1 jjLa ( i_i 111 a J^axJ I 3^1 jjjjJ 3 cUjJ I 

jj 3-^lHj ^llcll 3 llkJI P>. \mp f al\ews 3^-1 : 3i° 
j j _cuVI CexaXma 3-=^lj <Nrvdtembees, jjJt_t-aJJ l^Q^VI 

4 L^JJI cjIiLuJI 3 Uju-u ^_a a _llI xhc 1 ^^1^ c^ill j^^JI 

,.VrvI 3 a Lc <1| <3l^ul> CjIj— tloJI jJLc 3 jJ|j .4-aj.jJ.I 


35 


(2013) 12/11 
















































^Li JAa 

J^lll 3-a^x-caJI Sj^JI dj-J&j <11 j 2 j^—< <i Qu L_o j^L-jll ^jlJI J-aUI (S ls. 3aSLj^VI S.iVyJJ CaLaVJ-ll ^ jljll dAbu V 

^tiuJI J^ULa hrWi ^jXI J^aUI JxAa LAIj^1 *lA>. y i J^laij (4_itljjJI J-LaoLaJJ j_o La ^ Ill’Ll J m*l| JcA ^_Lc ^ *W jl 

.5»j II (j^Jiijia Ala-co <Lulli. Cal *^-L* 4Jj)^a. j-a J-LLaj Sj_alx 5j-^l^-a <LLa-a 1600 (ja J-o-a La Ml oJLa ^Jl ^-AJj 


Jj I3VU I jj II ^ Ml jiL_aj (5) 
J^LuaJI JLauJj ^Jl 

<dJj£ ^Lsdl jlA4 ^jcaJI 

£>5^ £j£JIj c 1 ^ 1 

(Jj+M (ijjVI 

(jua aidiiai jLA-^Ji j 

^UJ^LU^UJJ j ^ 

•l d J^S^3 


IjjjjJLs ^Lio j s*'\ 1 I^Ha (4) 
‘^>^1 ^J ^l^l«-ul 4 4 j ^ 1 6* 
LajIj 5’jjfij^a CjLLlIII jo» i j^SLi 
ij .4 j_u^lLJsI 4_»V.J-ll ^ 
^ JcaxJI JAa ^ IjOjjJi 
l3jj^' 

j ^i i‘i) JLa^taJlj <2 jfr u J) ^ 

Is ^laJI j (LSLaj^1 JLauJj 4 -aAA 

jLa-ujlj (4 j^-Ltll) jaA.1V) 

.9 jfadl ^ JidiJI 


£^JI ^ ( 3 ) 

^Luti ^^Lx^aiJI^o 

oj^jXI ^1 jdlllll 

OlatAa.laui j j< < < ;V;' a 
. jj-aj^Sd-uJJ ^ <^jaJI ca^^UI 
^1 oUjJI jjjjJj Ujj^'i 
ojJLlVUIj ^cjlLjJI 
^1 <c> uLu£a ^ jLAJIj 
JaaS (jJLLdl odlaLi 
.£jUI ^-tiHl cSLajAJI 


^ \u^ JI ^Jil ^ (2) 
^j-ULA'JI (j^ jjLS 4. A'ii 


Lj^SIj ^1 (jOjLALlI 
Lii^SI j ^ gUJUuJI 
<4_Lai^l^JI 


AM 

<L^.4JI J^L^ULa 

jl^J 

n ^Qj)f (juxAcuJI 


^QJI^LJI^(I) 
^lia ^Lc J£ 
^jljJI QdLaLJI 
(j-3 jdSl g-l4iiJ isuxijVI 
.j^JJI jlai 800 000 
^ ^litlll Lai 

Sj^LaJ,l CaLa^fjJIj 
LA.il La^-ajlai 
. Jj_uaJI JAa 



jLoi Jju-^L^-ci ^j-o dajl^) <LloIHJJ _LJI CjL jY-o-^La 

<? 1 x *< I 1 1 4 ^ l*\ \ yi | J^JLi_U I ^ ^ 1-0-0 ( 1 O s _$Jl1 1 

o! <3^-JAfJ -olji— <-u Jjjl j\ oiiii J!iLk J^lj-O 

< d^.ljJI ^jl j-Lll 600 (Jjtj-o ^I_ Loj) 

(y) (USDANRCS) <^kJI Jjl ji\ ^ i^iUcJI iod^ 6jl jl 

Lo ^JoJLa_ ljj ^_ol^a l-^-»J-l (^LafCaj-o^fl <cl^jJl ^LsljIILII 

.dal q V\ll (^j-o <jlU 90 ^Jl 50 

Bees without Borders (*) 

. 1^1^lj <i_i£.j ^jj <j-a L <i -».u j .a dljdj cjjAI (jdajl :fallow fields (1) 

the USDA’s Natural Resource Conservation Service (Y) 


^ Mil, 1 Jj|^_o <_aL-oV 

^ I 6^)JlA 9 5_ajjLa ^ _call ^ | ( ^-JlS-coJJ Ac^^-S-o ^Ls Ljlo ^_3 ^ I 

lij Cahill dalj y^ xVa 1 <L2 cJLc^ j \C- dilj c_^^Ll L^_a1 

^ a^Vy y <(^1^_c_cjI> ^jjlL^-o ^jA^-YjlJI <jJkJI J-^.I jSkl 3 

Cj^ _aJI o <_KioA ^_3 Y^hll ^j_li 

J_da Lo_» <Cj)j^-o ( j_a jl J_3 10 ^ L$>_L~n. <^.1_ca-o_» 

^_3 <_i jJjJI 5 a^>a1I c j^ Ji _ xA lA^I^ <1^.1_ca_o 

(Acul j jJl Cajljlyj . c_kajlJI iil J_y ^1-^ ^-JLY^JI ^ 

I < JJLa (^-a-aic ^-o^^. o ^j-lc j I j-cula ^—ill 
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<^dl j\\ —Cjljll <jA» t (JaaJL <1—j AU ^ 


^xj I d ^ LslLs dJ IjlA ^A^jL* 

<LaJjLk-c 4 1 \\ itn ^Lcl jj_s 61 ajlA_Cuj <jJj_o .F> ^A_> Ja_<_u 

Safeway (Jk — ^^.Lla <LLlxlL_uJ 4_j j) < A» II j U jjlIaLII 

j JiiJJ jLiJIj <jJ.3lU ^JaUkJI dJJd ^ I_ oj < Walmart j 

i( jxi-o dill jljJ CjIj-Aj L5^| dj fill i—Ac j(jlll <J"° ^ 

ejld Jj j-o <X-Ijj_s <JjLsJI 6J A dljAl ^xIaj 

. 4 ^A J_c<jl3l 1I 4jLJjJ 4 _)lLolC ^A I J-Cj_ell j 

J^Jl^jJI (J^oGlI l \ is *> A CJJJlL^.1 CjIjLaJ LxA_J I _<_uj 

LoA)) J>c,j • lll^J JAAj dild-ij <<jAjlLLI _du^fl ^A 

((. i 4 h A ^ A Vi i Lgdjl jl JaAA 4 jJI ^IjL-vj 

( jxul1a . 4_jJaI (JA a A <jJj^>> <JjLc cJIj <lA^. HI 6d-& ^jl^. 

jX^JuJI_cul ^_1£. IjjlIajlj d)^ did*!_cul ^k £_ !La ^- 

VLo IjJLAJj ^1 jl — «k_du^fl JjlA ^_S xAaII ^^A <1_JjUAlII 

v4 ++ ' •+ 




Ja^I ^k .oUiiil (jj* j-ij-o J^xi d> 


Scientific American, September 2013 



JuUI J-^il dl—^Jl —<-u dx>^L2l J—^Ij^j 

^jjJI Cjj)* ilAi_ <-*jj u_^ J_^jJI 4_*LcjJ 

i-OJL^.1] <^^4ljA .J>j .(jVl JjLA^UJl \4 h ^A- 


• jj-^l t3^J J— ca *-^ 3 j" u oL>^ 

AAA- i-iljfj-i < ^J-caJL-l 1 (^J ^ S 6 Lj LjCo ^jl^OJU-ul 

. J J is** 11 lj_A ^A j\ ^ \ 1^ ^j£. I^JjJLJ ^jl /j ^v 1 1 
^jl J-cajJI (J-^J CjLojI (jl JAjJUJ 

0 t ^ 

LjllIc (g jJI Lo (jl <((<-aA j (^j-i 5_a3U)) 

ja <S^IasJI ^Iaj^U <Llaj ^ji 

1 \ I» "S. 1 6jJL^. <Lu-UJ 6 Jjfc cAul^ JaJ < jcj : J^Ajj 1 \ <> 1 "S. jJAW 

JolAaJLi jJ^AjlJI I Jjlj j < LjlIIjjJjI ^A jJalll J_iaj 

((. 5_ijJjJI 

ij^yjJI 1 ^jlcj-o£. ^Ljl»Ij J-coJlII -LlJlL^J _LJJLO ^IjjI 

CjL^-Lu-u ^J-^.1 ^A j^-AjJI (j\-i <aLlxijj JaHj ^_£sj 

4 \\x \ -11 1-^ ^ A 1 ^jl ^ -lc. -A_u_i <<J|J^.xTtll <(^y- 0 U^y^> 

LaJ IjloUslJA .<J^Aj 

jl ^cVl (jl J_ aIaj ^jl IJjI 1 \v 1c 1 ^ ‘J_<-^*-11 

a 

lj-ol ^jl jt—^-J^l CjU^aJII ^ —^Ij 

m . 6jJu-oA <Lj-^jaJ 6 JaIj 1 j-A j . Lol Jju-u-c 

.<L_-^j ja£. A m s A 

- Sjljl<-uMl j^3 - 

The Beekeeper’s Lament: How One Man and Half a Billion Honey Bees Help Feed America. 
Hannah Nordhaus. HarperCollins, 2011. 

Are Neonicotinoids Killing Bees? A Review of Research into the Effects of 
Neonicotinoid Insecticides on Bees, with Recommendations for Action. Jennifer Hopwood et al. 
Xerces Society for Invertebrate Conservation, 2012. 
www.xerces.org/neonicotinoids-and-bees 


<\ \\a £-^3 (J-^jJI 

d ^C. J ■ \ < \ ) ^ ^ ^4 \ I LlX> ‘ 1 ^ A ^ 

I J->j <<JJ 4 A ^ 11 Jyjl A-^JJ (JjIj-o ^ \Ais^T\ ^^A 

^jxuJ)) :<^S»j|jA> Jj_A» 6 ^aAJI 6 J_A ^jlaIslL 

^xj ((<!aLaWI A^-lj ^jjjLao cJ^LjloI <-C 1 l~i"\ 1 nVL> 

. L^_jL^.L^. <AllLk_a _<-<J <CjJ]yo JiS)) 

(£*£ 4 AA^aj uJ_X\J ^1 IjjjAAoj _<-<J 4^1 i^^AJI 

^yujJU < l ^jIjA> jxl 3j ((.Ij^j l^J 1^ ^ 1J_ 4^.l^J I 

plj ^ a Vi » )^A 4_u JjJlJI CjI^LajJIj qIj ^ < n 11 

4AjJ-c £j)j-g ^ j-jijI ^ jj^JI j blackberry ^ ill II 

j_Aj . {j* lc.\ — cu aaj Lpj^AiJl^ ^ 

case studies oVLJl cjkljj ^ 4_LoL_u axj J_oL I 
145 tljlulS 25 <(kj)4 i J-t-^Lzx <(jG\ _<_u_> 6 J a^>L^.» — Jlc 

4_1jLo-o ^1^j| ^J1 J[j) <Lc ^j| ^J\ £\ s Lo-o — (( Ld JA 

4 , m a /^Xerces ioLklo jl_^LuVI dit ^ 

6^)1 jVI _i^yzx] ^ <^_cLlLj>j <(jA cuj^> (Tyi dL) 1 jLlj 

$ " " " " 

. <( di L^ili I 2/_<-o^3 ^Ll» ^^ USD A NRCS 

^jl^yo 20 000 I 4_Cj-aksl O-oLa 2009 ^.Lc 


jjjlj USD A 4_jk»^>o^l icl^jjJl (j(J-lk_> 

£jjjb L^_j I Lo^ . ^ jJjJI (J \ 11 4 -ojA 4AjJ»_c ^.l.C — (j\ 

L^jlA o ^.,AI f^^jljj-cdJ 4_<_UJ>4-ijUjjjl Ja^yfx-S. 4-o^y^. 

JjlVij ^aLJI J-^lll ujIjI^V meadow ^Jajkkj ^Laxs 

. 4_>j x n ^s. 11 CjIJJlJlII ji21 

o 

^jl ^jkll (J-^jJI (JLlaj—<_ uV i—J ojl* ^1 kj^yllj 

J-ojlXj ^1 dlt _° ik_slkll UL^Js ^A *2L^x J_j-Aa 1 _$4 

000 _O I dj 1 \& d) 1 • dJ_ a_uaJ 1 \ ^ _lc 

6^ u—°J -^JL*-1I —LJI J^kl 

I dh° 1-All 1 ^ 1c < kJ) ^ JA I < (J^w d I I 2 A 

extreme weather 4 i < uIaJI kklAtl ^JjiAll J-^LAdl j 

d) !< dA^j^> d— aLAIj . CJ LxaII 1 d)—° djAlo J—-> (_^ 1 dh° 

d)lj Lo Uj<till okL-kl 

( d)I dA 1000 4^.1_ <_<jlo_> ^jl> Jj ^ i,t< dxj)^ i 


L5“ 


4-xcljd-ll 3^llil d)-^ 4 jLj_u1j L^.L-<x^ olkLlil 6dLcl^j 

^l^tl 4 jla dx>^ L^Uid j(j_ l-oIII L^ll .(JjA^^.11 U»jU^I 

(jlUL-^wJ < 4 _aLH-c> Cj Iaj I ^A 4_L-OlAjlo OI I A-ouullLa 
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Jfflajallat 

abloom 


12/11 29 aJbJU 

2013 j^Afaujj 


^ ♦♦ 




«L»y ‘"'l < < it J^lJ_> y< V;, CjIj «"»< » 

hV 44 % ^ 4 | Vh 4 

j^r>\W^ ^c\j=sA^ o\ jC\nA\ .3~Q> As-i 
,4ujjult-s.\\ o\ GgA\^ IsA js-i-u'^A ^V=aA\ ^\ CC_i_u^A \ A£.\3 "^oGg 

<t_Lu3 . R> 


^ LcJjlII <J[^1 l G JlCJ . L^JjL^J l_GJ_ (ulA\ ^GU ja LLJ 

j| J£.L) ^-3 C I J \ \\ \ 11 Jjlc jLlLu-^I 

SjIjVI ClgLB ^—a Sclj <—i_uljj .Jal 

<LlLJJ clj C\\ \ 11 6J-A (J-G X \ I j) 1 cV^J_ ljj ^c_j^ajLi FDA 

diljj f^-ULoLJI jj ju ^_lc ( "‘■^y^ N t n A uA\ 6^-CJ-ll 

6 j-A _ ulA\ <1_cuAj jLixil J[j>a all 

IJ \ 3*w a \ I £l \Q g <LlLgJl 11 ^ I < uj^ > 3_>J . Jul^LJ.1 

.2015 ^1 2014 ^-gLc ^_2 jxLal G.U 11 ^C^lj)- 0 1 ^ \ g 

^_G <_sl2jll ^.cljj) (Jj) G ^Jl 6j ftC 1 <1_al aAI ^1 

J-gI^ JuCw 5-»l J-iJI 2x5^ 2)1 ^ s 2)'- t "* jL L^' u-Uu-ou 

^Lg_ujl 1I ^Jl ^ial gIiU Lgjjj ^IjJlII <Lg^Luu ^Jl 

JjLX-^LJJ J CjLi^J(jJI J JCjLi UlJI J £C_JlLlJl1 I ^ 

^l\uuA\ 3 ° Ci \x ^ 3 *^ 

^j-G l<3^ ^JJ-<-VjLG J^Ct 1J . C^^llJ t 4tll C\J 

<jljIcs-1I Jjlx-^L^-gJJ UljLgjJ ^_3 ^jll Jjlslj jJlUl-s. 

SUPER DIRT (*) 
Sa\rr\oneWa (^) 
the U.S. Food and Drug Administration (Y) 
Seagull (r) 

microbiome West Coast tomatoes (£) 
soil bacteria (o) 
Paen\bac\\\us (1) 
EscY\ev'\cY\'\a co\\ (V) 


J,>JI u->i^> L5^" ^ja ^jt-G^UI 4^.3 ^JsLgIsJI 2)^ 

^jA 4 ulujJ JiiaJIJ £C_lil ( JA J^is V ^-G ^S2l1 

.cL^joj V 3 ^ * ^—jLg 3° — 2x>^>ll cj— 3 

.dilj 2x9^ Lajj ^Lg-L^. I j_A \ 3^-S 

< A^ill j) \^>.L j <<j <_u ^_aj cLsJI 


jl Sj ^jlU cjLiVjU _ xjuJI 2 ^^ tiJI £• 5 -gLsJI 

iJj^cail ^LsLgIsJI Cul^j <' ^U.^\ LjJLi^jJ 322 il 

<Jlg ^Jl 6j ujC t_i 1 is^Ts j 6jLc CL~^J 1 6J-&j . 1 ^ \C. 

3^-^! jl CyjJ\ lS*> JUslI LgJjC. <d)Jj £-GJ .^y^^JLU 


.Sli^JI Ujjj (ji 


2>LgI 2>^^ 

<J^Jj-G^fl (g^-1 <jCjulLl 


il ^ 

xjjlS jjJ-g] < 2 x 31 ^ E> luU 

5jC3ljJIj <^lCxJI 


^ 0I4JL J &jJJI 3UL1JI ^LgI^ I jli 31 . um [ (r) (FDA) 

jxl-al gF> 11 ^^)l2)-G 1_GJ^ _ julA\ L>j \ '\\ 12) | S 4 -o^jlLI 

L_L^.iLcoJlj Cj^ xAa ^JAj iA^koJI 6UJ 2>° 

jxlsLGii (jJsjJUA V I jli <2>^J c2sl j Hj 

S<L_ajj Cljhll 

AjlsI j_g 3^1 3° _ ( -2lJI dilj 2)£- <^l 

JLa*a (^All cl- ljjjij-AJIj c1 j3<:2 1 J-gjL^J. <—C_ 3 J 

j^i^LdJb 4 julj p-LgJjlII 6j_cjj ^ jJIj <<_* j cl2l \\ 11 A _La 

(0) 9 jtjj Olj—uSLi j_oju <3J , (t 3 _i1 ^5_ 1 1 [^bl—iJjJI 


^UcoclLj 


Jjljj A j^. l-3 u - u 3 JI ^IxaJI 
■ 6J^cl I Cjl-»V^il ^^3^11 3 a l J ^ L ll ^"jj^l , X^2)ll i Jl ^JaLoLaJl 
Cwvj ^jjjuua j — cassava LaL-uSJI ol^Lu 3 | xaLt 2 a|j 

3 s ol a< n jaII , 3 ^" (Jj >11 cLlll jji-^ J£.L_uj LllqjJ 
3^- 2)' q5>g 1 Agjlj — 3°iH a21-*-11 Sc— co^fl 3| 1^-11 2x5^ 

GJjJg-o 1 ^ ^Tu 3 JI ^I JjlII oLlg^ c^» 4_uljp < iiV 1 <_jjjdll 

•J^ LS^! 


uL^jL^. <_ijLall gca 


^UkJ Ai^l3JI Jj-uaLJsl L5 _a microbes objjSLdJ c-xj _cC V 

jM^i> IL Cj*^LgJ 1 jAa t ( 3 1 xA11 L^Cvl J 3l>°^l j tti 41 

Lulu jLiJu jHj a. 1 9 L11 4 \1 a^ jL. cl (j-°-*2 C < LgLoj 

<j jCuJI ol Cuil^ 6 J-g-luV 1 a I \X \,.<V 1 a \ 0 
4 \^ nI3 * 1 < 1 1 Ju^LJJ bacteria L-aj-uSLJI j _ciu 

LjlJI C Ljj<i i g I jj —ju 3 jll Lljuu^.jjlS 4 uVj lX—I^LlU 6 J-ojlS-o 
£- 1 xa 2)X> ^jjJU^-l-^l (J-^tuj -^lai gI^iII jjj_» 3^ ^ 1 n\\ SjLlCII 
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% AJ I jLlC . Ca^K a nil &jj& (jAjlJ SlLj 

JIaLj J£-l_ <-<jlj ^£jJI ^ j^JLg-JkjjJI j*\ i n ^£jA.VI otsliill 

djl jjJ 4 jj_coj ^£jJI (^jVI c_3lLLjj LjLjlII I_A^liJI is _Jo£.| 


(^jA.1 CaLLla ^j\ 3 < I j5Lfi j . LL_(_oJIj ^U.-J1 A _aJLjlo 

J-gLaj jill jc jljlLI L \ a~\. dJJ-C ^LiLoLaJIj 6^J II Jjlo 


<jLa [jSji _ui^ (j-° 4 -AJJj^JI *L^.^fL (jS'iS ^11] <I^Ljjjla| .G> 

^1 — <-u L dUjj is ' ai J l>° Jj ^JLaIa 

A'-S AAA ^ Vn ll ^^3^0 Sj n’s il l 


The Species Seekers: Heroes, Fools, and the Mad Pursuit of Life on Earth (\) 

(W.W.Norton, 2010) 
microbial community (r) 
sunflowers (r) 
the sugar trehalose (l) 



-- 

RXchavd Conmft 

ja~A\ j\^_ll£. . ^5_ L\^a^A\^ (^J_ajLlA\ _uA\ j£- ^ ^ 

. SLl^JJ Jj-lA.1 jlj o~i t nVlj (JlLul j£. )) 


^jJI S Jj J-*_ll j LjjJI CjIjjla^jJ JjJtv ^$_3 ^,lc I jLojlcI 

.^AjuJI 1$ JL A» A ^_Lc LjJJ^JlIIJ CaLLIII I^JlS J-OJJLJ 


Jd*-3J ^J-ll p\j *A^ II Sjjjll LLaj (JJJ _SL*_a <L^jiJI I JJbj 

(jjj_ cVjlxJI Jjjj_sJI * <jl£.Ij(jJI <Ua.LuVI SjjiJI SjjLa 

LjjjjL^JI CjI JjjII J 6J-o <_u^U <1 jI^JI CaLL^ _*_o^f I JiLk ^yA 

SjI^ju-uVI < JjLill (<->j \ \\ \ 11 6j(jjJI k . 1^-jls *lilj 

isy \"\ \ \ 4_l^l uj 40 000 j :<j jlJI ^_s ^L<-ol j_sjjLa j_a Lo-c 

— j \"\\ \ 11 ^ojl^II | j_A I <j_o J-2^.1 j ^.1 ji- ^S 

IJjl! — ^.cl jj Jl tVLJI ^ nnl,l <\2 ±a <_uj c j ^s ^jJI 

ijjJJ < A K\ 11 (J-i-aL-uj c ^<1^ Cj-2J ^IL^. 

jaJLc »-jl^l jtJLa <jjL^.^fl jAatII JiLL ^£j^.^fl ol \ W\IIj DNA 

is I Cj Li] I f- Llf. ^jlLju-ujj . _<_uJ I Cj LI 

dil jjj . L oLii Ljl-vj ^dJI ^_ ajj^jlLI j-ojL^J. 1 Jj_S 

i 31"\ A ^ 6 J_s JJlJI Cs I j \ \\ \ 11 lJIj cojla c is\ Ijjj^ 

\ \ cUi^ I jj J_Jj <j jLlil iss\ ^iJI CjLjljJI j <ju_oJI Jj-a-OlS 
J-OJ ^ 1 c CjLLill 6 J£.L_<jlc ^_S LAjJl^-cujJ L^L 
y- Lxlc ^L ^J^JI I d-A Jj^kj-A i J_3LsJ L; (J^lj 

<(J\ _I—UJLAJ I .A> l^JLii-^J ^ill _Jail J^-A IjjJjla ^j| is jlJI 

_ US .A Aslxiil j [FDA 6jl jVI _3 d-AI j \ \\ v 11 6j_A_A_^.] 

.<] V c_j_Jjl jv\ <LJLiJI I_ ^jLjljla I^JaLa _LLaLaJI 

6 AC- Lx-ijlo ^_3 6J-aJl^>JI AjlSjjlI i 6 j^jJI 6 J1 3 \ i x ^ I AdJj 

I jl iUU I I j U3t A J aA^I ^Lj| (JA_Cjljil 

<_cljjJI l^_^l jj ^ill 6j a a^II caLj^JLII jLic'JI Jr^*-A LjA.1 

jJlCj 6JjJ _uuJI <jA.liil CIaI jjJliJI J jJla^JI ^_J Li I II :j)Vl 

4^1nu ^_3 ^_t-ilil L_jjLt-^JI CaJ^. (^jJI j-ojll «L*_3 jjLLI 

jLa _caJI <_ol Jj_ uu\ ^yCijs^ssss ^jJaIIj .^JLj-Q^I 6j jJI ^>1 

fossil J ^—3 ^-11 <L^.Ijlj| ^xjj ^J—II (^jjjVI 

^[/jLaL-il ij^s jj-Ij ^LlLI jjAxil J-o^fl ^jJI <jL-il ffuels 

.^JLiJI (Jj-sjl <■ 3 iS'xWa JjJL^J j, JUUl AII ^yA 

Tjj5Ja ^1 L^J^-QuA Cs I J aT\ A11 (jl <1 Aj^JI CaI _culjj-ll ^“^jJjj 

< 3jJl-Aa ^_3 <JLJJL2iJI <j_uJjl^JIj 6jj^.jil <J£.|j)jJI jjkU JjJjJI 


f^\ 
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lV\ a a L^.^Lc JjAC 6 JC jIa Jjj~ ^101 l_3j£. JA3 <dll J £-A j 

JIjdlj^SL^a j^laS Ja ^aJI 5aj 1JI jjlj aYn iq .5 K *7ill 6 J 3 J 

jjJa. Jja^j <^jlxaj Ixl^Al —Jua (r> jV ^S i mi ^Jj) 

^Jl^.J . CjIa_lajaJI ^_1c (Jj) A^i^k 11 ^-Lc L&JC.I_<_uAj oIaIaaJI 

CjIaa^a jjLaJI 6 j_A £“ IaaV S Ja Ja. <AAj]a jajLa j_ja ^ 1 ^jVl 

£-JjWI 5 a J ^ 1 1 5a jlIU . I^aaJaau-ua LffJlx^i tlj 6 jaa^ 

jL ^j-c 1 Iaa ^LsA SjbkXrv jjlaA Ja^_Jua Ifl \\ a s ^aJI j 

J jaS 5aaj£ jjlsA JLkjV ill <jaI^—*aVI jZ^J <j2*J (^j. 
jaI j^>* U* .k_3jj-*_o ja£. Jl j —j V 5ajaJI ^-Lc Jaa.J 

■ lil MlS> II JjLA Jj A^^>kl Lcjl Ja ^j| 5_AjjJ J \ \ A A jj_ LiaJI 

(jls JjSLAA j1tA-Ha L&jIa^J jSA ^A-ll Ljlll ^La^I £“ l_ JlAA 

.<LcjjjJJ Ja jlV\ \ ft Jil d^kl J 

^jl oI^JAAjJI jAa i 1 /^AA <AA jAiJl CjIaL^jJI 6 J^LiAJLOAJ 
^kil^ L$_£aj_laAJ I^Ij3_> 5ajL^a JJ j i -G&. i j^JslaII ^caaa 

^jjj^ ^ J-°- ^ JJ o^f < I j^-Aj . ^—!L^ 

2 >Saaj _o j 1 Vs t ft 4_il~i*~il ^a5L> 1 _a £j i« a^> 

j l m ^k Ij j^JslaU 4_jlIaJJ JjV^l_ laJI ^ A^k o. ^k i 11 ^JaljlaJ 

^Aj . Ifl.'N.lljV ^—C. \\ is~i l^Jl a | ^kA (J-t^aA^fl L^aI 

^jlj^J <j*-oL^. ( 3 ^] ^ ^ •^ > l>° <2012 ^lc 

<^cUJ| ^] <JaSajJjj .A>j [1j-laaja-u 

. ULaUI 5aaI Jjla CjLaaI^J [\m 

( jxloSU ^kJ jJj ^A JjJ-oja £^jl jil ^kjAi <(Ja^JI ^—Sj 

^A _<-<J - >£' 6 AaJ <JA IaI _colli ^1 A/^Cb LajIa I_ujlI^ 

,ja %50 ^IjlSlLujVI ^ <jIaaJI jl nV^f j jL - UJ J-l'l Lf^ -^jaII 

^.jAaj . LJL^. %20 4ju_oja (Jj_AAAAkll (J^a-ajl^aj <Lo Jj^ju_aa 11 CjIaj-ujaJI 
6 JA*AA 4a^1aA CjV^I—uj 4^.^1^-oa <jA^Aj kijj>J JaI a a> 

La^ . IaLuUI CjLa ,jA IcjA_ lL JA^VI ^AAjVI jl <A^IaJI (J>\A 

<aIajJI 6 jJb ^jIa^ajllu I J^Jbj < IaAajaI ^A CjV^LaJI ^jlj u^. \ La^aI 
.^aIaUI ^ 1 c. 1 7i \ xa ^jaJI 6 AC- Lj-ua ^jA 

^J) \^k 11 ^jIiaIjiaJI ^1 dllLcail 2 )-^ J-^-l l^lj l^-l_ < - u -^ (jl 

1 ^ a <n ^aJI <aaLlaa^J 1 CaI^jLaaVI ^Lcul^J ^ ^ a^^ \ ^cljjjJI 

6 j-A Jj^JL^IaJI CA_ilJAJ . I_£JUA IaaA J_tAsl^lil CjIj_U^aJI 

JAJjA A A^ 1 ^C-LaA^J CaIjAA^aJI I J aJ^aJ <aajaJI oIjL-aVI 
OluDj-Jlil ^ <!« A A JaIaa ^_Lc jjjlsJI j I L^aIaJjlaa CaI_aIaaJI 

^-^Laj j^-tiA <a^aa! Jl _cuVI 6 , 1 a civa _la .pathogens 


Phosphate Wars (*) 
Rh\zob\urr\ e\\\ (^) 
rhizobial bacteria (Y) 
arbuscular mycorrhizal fungi (r) 
spores (1) 

cAA \*\ j_u\ » '*1 <4x0till (jIaJjJI t^jja j '"'^ Lu_u-Uj f-IjA A*-> CjLu (0) 

4 ^ ,(2011)2/1 ^IaaaJI f^=i\ ,((«■ 


4 J a <bkAA ^ 1 ^ 4 Aa 1 a a 4a ja^a ^ Q Q . 1 t l^p < ^ 1 0 1 1 \ \ < lL>^. ft 

JljA^.^fl ^A %50 <Jlau1a ^IaaVI _COAkA CaIjAA^jJI IaIjl^. 


.l^vA-ll 6 ^)JlS ^A Jjaasl: 


jIaa) 


l (H9 


d \ ih. 1 1 


6 J-AkljA .4 aJj1I Ja Jjj-LI ^Cjlj-LI JCAAA <AJ \ \\ \ 1 ' cAaJLlA^Ij 

CaIjIaU ^ ^A- uA\ JjJjil ^ l^A^fCkljA ^1 -Allll Ja 

^_LaA < I j .ItlTvaII J-aaJJ I_JLJLLAk, CaJj£. ^jaJI CaIaIaIU (J _kll 

<a| Ja ^A jjJaJI ^jJjLLLa IaJjlC ( jaaLJL jpnll <JjL^a 

^.lc CaIaIajJI J£-Llaa Lj C\\ \ 11 Ja L^Aj-c J . jl JaJI ^xaaja 

. I_AJ-oj 1_A^i ^^.Iaa Jj-^kA AaJ-^ kA Lojlc. ^JaGlII 
^LaIajJIa ^La-OJl^JsI] <^jIaJAj .R>J <jA^AjJjj .R> JIj Ia 
jalLlLlaj ^aIaa jJaA (J^Iaxsa [ JaIa_la ^A 4jloJaCL1I A \ \ \ \ 11 

ijjjJI A _0jIa_0 ^J1 5aaI JJlII J i A^L^Jsl _a_A ^Ja^axa 

cAaajlsJI s jk-dli .(J-VaJaJa-aJI 6 Jj^jl jJ-l^aJIj 

5a J±A <_2kj J 70 ^ALAk. 5 ajaJI 6 jl J-2k J IaAjI <_0jLLo ^-aJclA LxAJ 

^. ^ a uj j .Jjl cu^JaaJ bjll il ^ 6jUJI dl^JI J^2k 

<^LaJI I Jj-Ak^A J^AA isAAjll 6jl j-AkJl 6 j-A <_ojtLo _ ajjlaJI 

JjlaIlc jj J ^ Jja <jlc Ja *2 I_lajjjA ^UaJI Lo j\c iaAAj 

^-o^a ^LbkUl ^)l dA ^Ia JJj .6jlj 11 Jaa^a ^.IIslaJ ^aIslaj 
Ja <CajIajJ1 JaJ laJ 1 till Ja jAAk ^A CjIaIaaJI j,jJax j^IaA 

sILJlII < \1 11 cjljj ^aJs) 5aj1jA^>11 <a1ajJI j\ _lS^JI 

urH jLi-kj-ola ^1 <3 aSajJjj> JjAaj . . u i > lL> 
% 15-10 5a_laaa (Jaua^IaJs) j_oa jAA-^kA ^A <a1£. jIajlC^I J*\A \ 

.j^LA L^a jxVxW uaJLaoJI Jjz jIaas <juLIjla cJljijla ^A 


(*) 


'cjl.4,ut^jJ) oj-^ 


agribiome ^U^VI jAjki Jb^f 

J\.\ l it 11 L_^WJ .CjIaIalaJJ < XxaLlA 1 CjIaJJLA ^_Lc (JJl , ^ 11 

^aI JJ laJI JjaJIj 1aJaasJI JjaJ 5aja^ laJ 1 6jAJl jl) 

LaLlII ^_a_laa^I j .5ajaJI ^jl_ i <SJ=^\ Jj—A aJIj 

^^iUklAul jaJaa ^aJI CjIaIaaJI Ja_<-uaJ L^aI jJ& Ja jA^^fj 

JllaxI ^aJ) (T) a-J-ujjj| jJI Lj-u5LJI LoaIj ^1 ^Jl jjjjVI 

jl 

.cjIaLiII 6Jj& jj ja. 5jlaaj1c nodules J£l£ ^a 

CjIaa^A J-Ak ja ^aJI CjLLlajaJI dlljS ^ Ia_aa CjIaIalIIIj 
IaJLcj .5aaIja_laVI ^jIjJaJI Ja J_>JJt-ll 5 aja ^A 1 J_a. 5_LlIa 

JJ_laJI ^2c- 1-^-1^ SjjJaaJsI ^jIjJaJI ^A ^ _GLsla La 

CjLLlajaJI jLjLaa I JJJLAajI JJj . 5aa1a_cajaJ 1 6 J-o la ^LI <a11jlJ1 

ol j^.1 ^a dilj jx^A-ulj j-i^ —uis 2008 j 2007 ^aLc ^a 

^Aj .(jIaJ^Jlja ^1 dL_t <<511 Ja ^IjJlIIa <1saajJsI c_aJj_<_aJI 

^aLLlajaJI jLo_laJI Jc. LJL^. (jj^jljil ^-L^a ^j) jJaJI j-^^a 

. 5-cL^a JAj J-^k JLojL^.1a dll Ja ^j->jJal ^ <JaI^J1a 
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:lileti4JI 4-iSl y 
4alaLx 0-1 Lb 
loLu oiljo Loo 
JpOl^O j*M$A 

j^biJb 

ol iu j^ill ,joLolL3| 

L» axa j n» i (_^jJI 
. LujLujI 


(ij^.x. w.^11 ^j-sLxj ^j| (J _a .^jLaIaJI jl S J_aGlI 

^jl jJjJI ^_S L^vjlsI j_o caAjJja 4a j I jJJ 4_c1 jjJJ iiUjJI 4 jla^JI ^1a 

oUull Sjj^.^L osLkJI ^-jjLcoio^LUI ^_lc 

diljj <Aslj-a ^."s 1 A A S I <1 XflJI J-3LAJ . ^_aI jJa ^_lc ^jGjAA ^jlII 

** 9- 

. 4JjjL*_o oil I_ jLjILla gTdl ^jj^a ^a_o < Ti 11 ^ I an I 

-LaAS ^jxuJ 4 -Sj-S.a 6j£,Lia-o jcaIa^jJI c_3A$_»j 

.oiljjjla (_£ I La-^Gj ^1 1 aAj 1 iJ-oJLJ ploolll ^ I 

oIa^U 4 t<L> j-aj\ 4jlaajI^^M 6^)—oj-oj <Jaj .A> (Jj) G 

SjAjAaJI (jol^ a!I (Jj _Al^A \ (Ja^- ^jl)) :[4_JkJjj^jJsl 

4j£JJ <(( JaASLaJI £._11a)) Ij-ol ^jj^A oiJ_LU 4 a£.Ij^)JI oIaav^J 

^llsl ^_1*A 4 a| ((.J_XA^ ^_1| 1_ julAjuu dlJjS (jJ^A_<-o 

L _ r ^ j - oalij ^jUo J-a£. Jj—200 f-Q l^C - JjL) ^—Cjl^II 

4aj iii^ 11 ol JjulII (jA* \j LjlA ^lil ^jAai — oIaAaJIj JG-jJI 

LajLxa Ul J AcljjjJl 4, \lc ool^ Lo ojla aju-u 1 ^jjt i ^Ja — dJllifc 

y& oxC^A_oil I \"\\ \ 11 Isuooll £j La^ vUa a _A 

jiaio <_u Lots <4 aAaAtx j-o^l IJ-A _olsJIj 

■ .£-jL^. jjJLc ^IjlU| aIooL SjIsl^ 


Unmet Promises (*) 
Pierce’s disease (\) 


- djljl<-uMJ £0.1 j^3 - 

Trehalose Accumulation in Azospirillum brasilense Improves Drought Tolerance and Biomass in 
Maize Plants. Julieta Rodriguez-Salazar et al. in FEMS Microbiology Letters, Vol. 296, No. 1, pages 
52-59; July 2009. 

Microbes Helping to Improve Crop Productivity. Ann Reid in Microbe Magazine, Vol. 6, No. 10; 
October 2011. http://bit.ly/1aLQBDX 


Scientific American, September 2013 


XyVeWa iast\d\osa mA^ Sj-ajlCj j _^ c j^° 

\\x 11 (—XA.x^ij UU<M 

^i-uj . Llajj^jJI^ (j -0 ^ Jt - > - < - | lJ CjU.Lcxlo dlil-A (£^ 3 -* 

jLu^J! | 1 1 ^IaJI 6j ui\ 11 ^JaIj ^."1 ^ 6J-oLa 6jJla^»jJI 6 j-A 

(the glassy winged sharpshooter 

LaJaj JjAj CjLlIII Jix.1 J j_ iS'i\ l^l . ^\\x 11 4_aj!^-> 

6j aV>^>. Lfl aaL-uj O-iJ LcJjl£. 4jlaI!a 11 


-La-aj ^jl 4 _s_cL^. (j-°] <J^IaJ .S> d>^ 

6j_cVi^s. 4ia_ ojI n \^Lajlaj ^ jJI 6jJla^jJI 6J-A ELa^x. 

3iaJ S&J .Ca I -aa Jl ^ J-c L > , ,.> 7,Ln V 

jlclJ J>7>-^ 11 ^11 6 jJla^jJI 1^A<n CjIa<jJaaJ> 

J ts\ s Lo j\a 9 .c_j _laJI jX^AA^a. ^jjxju^ L^ajjja 

(jl dl doj \ \ 1 CjIaaJI 5J1 oLxa^JI 


. La I jl diljA JIslaA-3 6j aVi^ 4jl 1£. jhi \ 11 n 


(t] sy^la Jii. JJ£.J 


4-od^I a oil 6 J-) _L^J 1 4 ajjla^jJ1 JaLcojJI Ca-Luul^ ^_x-iLLI ^-S 

I3j& Si_ ^>a1I ^-aIajJI ^_S 4£.IjjJI 

^_aIaJ 4-O-^.^aJ _II Jaj-ojLII _jLa ^1 Lajj^. dlJj Jj_ij 

jV\^ )J .<1 xLoC. CA1 s \ \l~T\ ^Jl 4 a culco^l QJ)^. dl 

4jlLl3l 1 I ^_olJAAX. ^_a <a£jJI 4a1aj^JI CjI _iJA^JL) 

J " ' 

4j»_cL^. d>°] <j' a..K> J^Aa Lo^ 4 A^> 9 L^a| .(jft _Cjljll 

L^Ajil J_aaa ^jJI [IjjJj_a Wageningen 
• CiJjSU 4 jlajlU JjIaJI JjlS 4aJaaJjAjJI CjIjAA^aJI a.) jii-JU-ol 

t \ 9 

^ lU*-M u' J! JfAf ^4^ 

j-OJU-OA LoAAA . 4 A K 11 ^AJLA J^A caLaWIa JaaG 4 OjjVI 

^jG^Ia JjlS ddj-C 4 ajaa^a CjV^Lcoa ^aIaIaa 4AaJLs_cA Tj^Cjl^ll 
Qj) \ \ I 6wi^-J ^jJ-OjIa (j-id-ll oLaLlII ^j| dlJj J^JLAJ)) .4 ju_o 

((.^j^fl 4 aJIaJI Ja-o^LgJI _la^ ^ aAII d>j_ jl^-q 

L^J ^ jaJ 4 -Cl^-II CaLsI _JG^l ^j-O jAA^JI )) :<j!a^> l_^A_oGaJ 

(( . jAAkd I J I l^JJ-iAS^A VJ ^-a5vA LcA 

L$-W dil jj <4JL*_a ja£. I caL^Gaa j >jjl1 I ^jl 

^LajLa) T)J J y c £.\*\ l^-A^f J I c_A— cuLjla _laa j uG 

4a-11_3lJI <1_AA^JI CajAlL^. 1 GiJ . yiX 11 dlu-GjjG I_OA^J 

^ ,<lJli^o ii£-ljj ol—aJL 

l$S^> u^> fJ diV d 

4 \a\W jl <£caa 1I Sj(j^j-LI 4JLs_Lll caIaj^-LI 

4a:I jjJI Cjjaa idLsti CaI J f I L^a^ jl <4Ail^ 

• jl 

jl I_4_ LAJ_ujJlII CaUGlIII yA J_>dxJI ^jl 
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f^\ 



ln^ Ibxtl 4jjfcVI JA 

H ♦♦ % H ^ 


jpj-n\\ j\ tVCw-S. A\AaX\ A_i£.\ j^\ j'k^X.aAX j\ i.S-\\\ JAA3U» 

j\ jCj-mV-i Al^ - .- p Cj\ A^.j^ ^AVc. ^.VaV^j ^ 


j^A\ jC . V\.>.j'.W\ Ajt_iAsA\_i Q Vlb\ jpjC j?b\\ VeA 


<jlaJjji .H .D> 


<^_cLjlLj> ((. JL^J £ J-C JJl_S ^-JL^k. I A A 1 1 (J ~V 1 Jj 3 La 

cjIaLu (JjlsJL* ^ jjl s ^^^I <^jlHJI)) _Is. 

« - j) Lv^ ^ I 4_jlLolC *L£j 1 jj^-t.i.i oi.xtti <Lcl_cu 

jj-C 6 j \* lS*> 4_Jl 1_3 I ^_II ^-OJLJL* 4jb <J_oLlLj> e_^J_JLXJJ 

6 jl_:x Cj^jI_<-uj (^jijJULi jpjJI jp v~xj-lj) ^ 11 

JjL^jJI e-U_caJI < 1 il1~x ilcS-ll <Jl£.|j^JI (J_La-^LsJJ 

<jL^jJI <JL^-a (^-3 j/J-cLaJI ^jl ^- 1 J — (J^jL LaS — dilj -3 

^x^aJ Lua-o 4 -jLxcx ^1 ^j^je_ <_uj <bbLiJI 4 b ij. ^ 11 

4_1 J-S_LI Cj 1 ~N-V\I I £._jlH ^1 Cj a Vi II jp* 4_ai;2L»_aJ ^ jL* 

jpjJI (jAjl^-IjJI ( JjlXj J_zx ^Jl <(J CjL^^- bu ^_A^ < LlIa^x 

^JLJL^JI (J_JJAjL 1I ^.Ib^JU-ul ^ jk AiM Ls^Li jjj) X < M 

^jJjjA-cXu jpj.ll (JAJl^^^JlJlI I £—>Lij ^xj jpaj •5^'lj(jJI 

4l^> i*ij-ll J _LalixJsl jpa l-Aj-i£. j| <4_i^x-t-^JI j_Lslix-ll 

jpjJI (J«\JL^. LJ I jl <1_llxii, 4_IbA-il 4 ^l£.|j^jJ| (J_La-^LsJsL* 

_(Jail CjIaLl* ^j£- iaAS ^^»_sl J_» j I J^yy^d _qJlAj 

-UI Vil ( j t jjL'y^ (^j\ -dJI I ul^-i JUl^l ^1 


Lo I t 4_xoJjlJI 

4_lbJLil 4_iAC^L j 4lLtlll 




I 1 ^ I I I 1 ** ^ I A 'X ^ I <Ll ^ ^ f 

I (jA^^)J-ll ^LaisJI 
. Ci aa^>II Lljul^x 

iLxk-ojI 1 <J^LlLj> I j| La£- jlo \ II 

ARE ENGINEERED FOODS EVIL? (*) 
genetically modified p) 


4jui^a 


<-uj^ ^-1^- ^u-Lzxj .R> (Jj_a_» 

4jualj_cti ^ J^-LlI _cx^JI)) :4_iJ jlj Libx^j_ <_<jlo 

jij-o^fl Cj l^jJLiixJsI ^j-o LjljJ| 4_L^.IjJI CjI_ JLJkl^Jlj 

((. 4_>L^JJ Stcj-a ^Vl ^.l^x 1 ^-JlS CiH.^w-> 


4jbLuJI 4_ilj^cJ| Ll^XjJjJlJI ^ A^>1 l^i 's I J <L^^J jJjS> ^j\ 

Jj <^jl_AjJI V [cHj)'>**1 (j-Hj-1 — 5_*_oL^j 

4^_-xl^Jl 4 UI <jxLxJL ^_ C-^-ll '_) LxiJ 4 _ujU £j£. ^_l3Lj 

\ A^> ^Lal ~x ^ I 4 jlo_Aj ajila 1 Lo 


^jk^l ^jU a^> 1 dix-x < Lljul^x 4_lc*_il 4 jl£.Ij^JI J 1 a^L^xII 


^JULi ( jl C, u^ Jl J 2 JI I J_A <j1 jJi JLcVl Uil 

jXJ <cllxxll ^yA \ JL^i (^JJL^LJI ^xj^ ‘bb-t^aua Jj)^C JjlS 

^jJI l^bl J Cj I <Cxl^b <^.JJl1I (^y±A)) :^LjLs t ^n /11 

«.LiLc 40 Jjl3 La 1 "x 1^ 

<^_cLlLj .D> (^d (jLs <4 A a Vi ^JL^LxJI ^^xJI 1 3ljlS 


J 


L^VI 


J—ebj (^ill (^L4i LS— 

jp£j| dliA)) I_gj£. _>jaj <lJLi_o (£j£ _ ^ [(vision) 

^i\ 4blclJI 6J-A £-^b ^-3 C^^Ltjj ^1 <jxjl_coJI ^.jixJI 

Lo jell ^jl jjJ LoLc .^\ _o^fl 

^.j) xx^J I I j_a ~\. 1 ‘ c I \ ^ a genome ?3-^ J ls —^ l l 

y J-a^J - Ju (j) (j^Jj 41 j ^_o J^UlJI 

.6jx>L^. ( yu _J ^J)\ 1^. II ^jU ^ _ljLJ <^XJjJI ^jl JjJsl I J_A 

I J-Aj < 4eJjLk-o Jj I ljjja I ^j\ a \ 4_S Lt^U I Cj 1 11 1 li 


_jLAt^lj __ 

SjLAII CjI— \w\\ y (g (j^j —ajlj La LJlc (J w^Lxll 6J—^^(GM) 1 <Jjjl 1I (J w^Lxll (Jj^x Oj)x ill .-\1^» ^ jji—Cj 

.unscientific 4 .1 aI c^Lll j a . ..VI ( y^. ^b_» l_jijJ-cuL> . LJLx. ^JL»JI ^Ll^. (jA_»^Lll ^.LlLI 1 ^*>1*^^1 *j ^^ba 4_»bl.l L^bi 

I \ \ix <Jjjl 1I J\^UJsl Jjljjj ^LLli. ^xajJI JaLcJI jj| c\\ *)! 1 Tn^k <Jjjl 1I (J\^UJsl < 1 —^xji.1 oljlebVI (jl Cu 

. Iq-> (jjji yj Ajuud y CjIjLlIxV L^C.Libi^x| 6jjj 4A 1 LuJ| j^JIji.1 g-LalaJI (jib <ciilj 4il_cbs| .<LsLujuJI 6J^_» ,J_al^JL 1 ^ 
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6 ^) 1 ^ - >1 ■Ct i Lc 

5Jj1 Jj^j tj —a fi^>JI I^VI 
4-ljaJJ Cj\ _aJllll <jl _1^. 4_a_olj 

V f^LoU I^JjIjla ^j\ a Y l \\ Y^ 

< Lo L^JLoJLJ _«_ul JjL-JI 

jaJLsJI <il^j| \ CjL Jj 

• ( 3 c£' (j-° 4-<_J j_lL 

^jL> la Jq Ij IjU^j ^ji _till I 

CjI jLiill &J-& ^-S -<_uVl 

^_3-Lslj^l ^La <4llj jjlLo j _oI 

^_a Cy\C ( ^yC 6 Jfl xlu Lc <JLi^ 

^j-o jsJLaJI 4_» Jjjjj LI' 4 n 11 j<i 

4_n_(_ollL» Lei .5_ulj£. oIjIjA 

^jt-3 JIjloI 

4-J j-C^I J^Ltiu L_3jLL.il jl J-OJi_ jljj 1 

^ < »< 11 jJ^ | 1 y\ <JjJl11 

: 1 t/YJ^ £_jljLJ|J . LLi^. 

^J-O £jVJ^LU cZjLjlO .—Q ^*£^-11 I.C.» 

^1 <Jl1jl^J| UJjt- ^JlII 

^-3 <JL-JI CjI_HIUI £-_ 

fAjJl ^l^jl A'—^ 

I^JjLjlL ^jJI CjI -i^j-11 lA^^Lj ^j-c 

6^J-C 111 ^y\.yY Y <4_l^_2uLO 4_»| J ^jUI 

«.^La_3 ^ (^j^-l 

J^e> : j—^ j-a ^ 1 j — 

1 Y\ V^. 4jL£.|^)jJI J Li-^L^JJ 

1 JjL^ I oJ jlC si _AjIaj jl 


< al°Aj > d>^ • (u^' f^O £-4*^ JA?) J-T^ 

l n <JJjlII Jju-^L^JJ (JLoJLj _<_ul ^j| JjLI)) 

4-o^Lcu L5^i^ 4-ill JaJI jl ji\ JLa-co 1 ^_3 

Cj 1 \A\ ^1 U.L-VJI_cuLi (j<\X.^I^-ll 

^Laljl ^Jl I_ <-Olj| (^Jl La^ . <_>J xti^. II £j 1 J t vl 1 ^J-O (J_a I 

30 ^Jl 20 4 ji _cajLi Lj) a^> 11 Jj-3j c-jj y 11 ^3^ 

Jjl 3 2h° (^-»Llll jAa_! (^jJI «<lil ^_3 

1 a!^JjjlII <jl£.Ij^JI (J \ x^L^Jsl jLojl£.I Lo .eLl^JI 

<jl1£. Lo-o _<_ujl LLslI ^JLaJI ^Uwll ^-3 

^al ~s. aV>^ 1 J J-C ^La_<_ul A> 3 A. Yy > 3j) a < 13 

«. Lc^ oA^ 

_a_u 1 a a L_iljA*l fcj-A ^jl ^LlLa <^jLo^jJj> 

BENEFITS AND WORRIES (*) 


jLUJ.1 C£-j ^ —*-*£ <JjVI 

jaJLa_o j_<-A>^ l^La! Lo ^Lcj *<i LiiLa <^_3Liil^ 

A IxAal l ^j-o ^jjj A. 11 

( *Ai 

(J \ A^l^Jsl <JU^-C>Lc <_(_ul J J_Y < Y*Ya 11 ^A*-ll Cjl 

jx^_3_i Lo I j-&3 . j-^lj ^_3 ^gj-Lju j^yi V 1 a!y< 3^x11 

^^-cj^j-ll jL-ojLsVI ^_3 jJLJL^JI] <^jLo^JlLj .D> ^J-O 1 IA y! 

(J^JL^. LJ I J_^. I J(J ( LlJjJ) 3 Y 1<JLXi Lw w\ 1^5 

cj L>jL co^Jl <jl3I j_<-olIL jjA^.3 s 

jllji (Tjl J-A - < - <J (^jJj <U£.|jjJI 

^Jl 4 y^ a^II li^A 3 !^ A l3l 5^ 1 al4_IjaJsl (J \ 
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^ LS ^ Sj^-^il 

A 3 ^-°ll *^ll j^-c- 3d Loj _<-u V < (A ^'1 ^3^ ' , —^3j) JL - c ‘ 

3jd-0 3*^ Sllj j^JI (^j3 <JLoliJI ^j| jJjJI J.jLUjj-11 

^^.1 I'a ^jJJlLo k 1*As ^.-yj <_sLtusl^ _<_u _cu 

. irreversible blindness S-txi^Sx^JI ^axJI oVL*. 

^ aAIj^I jiiic ^juuu I,ni^ 3Jd*-il cjLjLuJI £\jy* Vj 
<Jd*-il (JjUusLdJ ^j-O <111 3j-*- L 3j .jiJLsJI <JL£.|J^)JI 

IuJ _<-*-»jl ^-9 £^j3 1 ^V \ ^JlII l v\ V^. 

3ldL U • (J ijl^jJlj Id^j 6dUll cj! ) 

3 l>j .cjIiLaIII 6 J_a JjI-* V L^-lll <jljo 1 ^UI 151j-oI 

<J jl^f l_S 1J jlll Cj 1 J) i-r^a^ 1 CluLi < Lfl A j t ^ 1 1 J-Zbliil CjL^VjJI 
<j*2j Ul9j— die. d. Ids udi^. <cU^ (_3 3-° ^j-lcI lj\j^ <JjjlII 

Lsd^ 3~dj i^.^1_cVI ^)liG dd3j < Ja^fl ^-Lc <_I 

. As jlV I &j_A ^ Ic. >\ w <i^jl!I d-s 111 x^> 1 ( 3 S >3 
.(Jj^la do I Jjlo L$-Jd*-i Lfl a so ->» CjLJI a q|| 6 J-Aj 

Jjluu 1 V <J JJlII As jl^f I A_A_oLoj IslJUij-II J^lld dA I jl -2 


_cul^ <Jl_oL^ ?• LoJjlII jd_S ^j| Jjlo Lo^_o£. _ill 

Lodic.^ . 1970 jSklc 1 <Jd*-il j._juJI cjllLl (JjI ^j^Lud 

> A«r-->Vs.o (3^^_<-u^l 3| Lujl^ <Jd*-il (JjuusLAJ CxLuaj 

jJL ^jAdd-*3 < 6^-0 ^jji^ a Vi a II CjIjuls_<_uj 

^lj \ 4( << j aA^s.^ 1 _x_uJI <_alHa JjlS 

*LmJj jaaI -cka JJCj _tlu> <jjll .R>J 

l5 -1c icliyi -cull uj-ll ^ ^CjJI ujj jlj -Sl^JI 

jxLc dUj^.1 <JL^ <uJLO < ujIjJ uL^JL^w i J_s I <^»J 

3jj 3t \ IrMjl A nr>\ll ^J«c %69 3^ ‘ Jl^ll J JL f l ^ LT^“ 4 

^-S (<oj _uOi ^Jal A x> I jl <Jjjl 1I <uj£.^fl 3^ 

LcuJ l^l^ 3^-^Q- 0 ^' <^>_<-uj 3j 1 "^*11 3La. 


. %14 Jl ^1^1 11 a 

1 <Jjjl 1I <_>!£.I JLu^. 3 ^ jls l9jiJ^I jIc- dLUl <c3\_$ 

9- 

3-0 ^Ln_cuVl^ ^1 k_sLcHI iilujia ^3^ ^ _Ao 

Lija-OJJ . Jill) (Jjlji_uj <<J^J^)-o^l <Jl£-Ij 3-1I <cll_coJI 

II dll ^ dl a Till I j_A 4 jJI lijlmJ ^uLcu^f I 3 c. \ 11 


l5 1 j cs^-^ ‘ J^- l5 -1 c. cJlj-oll 3^ ^—H 

^31!I 3^^^^ cjI _cuLu_u ^- 3 13' ^ll-*-H <>L^ii _uj 

jl\ jl_s 1^ \lc. J^Jll 31 I <Jd»Jsl (Jju-^L^-oll 3_3!^ 

<ljllVI s V» : jj _uaJI I d^-j <3l^>fJ-3' > JL^^J ■ <_ 

3i^e f4^ • ^s 3 j—-A^ jill 3-d> ^<1 a1j Loj 

<Jd»Jsl (Jjuu^L^Jsl (3*_Sjl t 3 jlS 3jJ_aI_jlujj Ljj,jI 


Golden Rice (^) 
Sierra club (Y) 



- OJ>U - 

Da\i\dk R. Fvee^mau 

jA^el\ A A^jV^dW 3 4\\~cT\W^ d*\\ (j>o \_aVc. SO d-a i<3^— 

■ VAA >^Ts 3\ A j-dA\ ^a «.\_ai»A\ ,^A\ (^^A\ Qa. ss « tLdJI )) 


djl^jll ^)JU-Ll <(Jjl3j cull ^_3 ^JAc I <JLO_&| UJ t < r\\s 

^IjJlII 4 \ a \ 31 (^_£-JI i J-2I1II ^-o3-l <JdC.^I <_olHo 


JjU \ %70 <jluojj jl jyi 31 u-l^vj ^ 3^1 fJLs-ll I^ . 2 ^ 11 s 3 ^^ 
<iLui 3 . 31^1 j^ll <j^ l^-o 3 ^ -Ull J\ oTd 2050 ^Lc 
3-0 J. AJ^. 11 ^ 3 -u-sAL-ul 3* > ^ ^lltl 3 U idllj 31 


^L^ll 31_<-<-> <j3^ 1 <^Ij3U <^JLcoJI ^ a A bVI 

<^31 cjIajIc 111 3^ 31 3^^! 3aajl 11 3^ aj 
<<^^1113 ^ xAlj^fl <cl(3^ ^ J "^^ lil*j^jj 

4 a A 3 A\oj <jJLc 6 ^) 1 ^^. cjL^jJ J_o^dij cj! _cji j 3 "° 

. Ujl xuC-^fl djl JjLJUO^ C->3 lA II ^kjlllj 


JI 3 ill <6J£.I3I - cuLILII ^1-^ 3"° LT^ ‘d^J 

I A<Jd*-il <j1c3I 3A~v-> 3 d-*_ lujlo 

jU 3VU . 6 JdAJ-o ujjJLcuLj L^ 1c jLxjjVIj L^ \lc JjjlS ^ j.Aj| j 

_uj <j5dj-o^fl J \a^>L^J>I 3 -° 3 ^ ^ _Ao 

Monsanto <^juA 3.0 MON810 Sjj <Jall 3^3 


31 dllj ujju-ull <BASF <^J XV 1 1 lj(j)Uol LLalLaJj 

Id^cllI Cj 1 j*^ 3 ^ 1 ^ 3 ^ 3 d L>J) <^11 (Jj-Sj 6 ^)jj| J^l 3 ^ d 1 

O-oll jl-3 tdllj uujL^. 3| . I 3\^ <Jd*-o I ^ x jlol^ 33^ aI^J 
<Jd*-il J i 3 A^uJ jlj^lVI 3 ^aJj <jljLoj 

^3^-c^JIj dlfl II dl_Ij Loj i I ^ K Li_cul . LlS I A 

<l_aI j_o (_i IWn 1 ^ ol^a o s I_UJL^. <Jd*-ll (J 1 A^L^Jsl (JIj _J V 

uJ Ijxn^ 11 Ills | 3 ^ dllj 3"° ^ Hi ms . <J>3dd I 

uJI Jjj-Ll 31 <^dl^l 33 ‘^> 13 ^ <Jju-^L^_o 3 d 3 jl ° 1 j (^j-ll 

3 jjiJ-<-Ajj 3vjM1 I ( I aA o 31,31 c 3 ^ • Jl 

3 ^ I <Jd*-il <_» jl^fl jl^ALcul 6 J-C 3 I J-L CiuAlSj < Lc^ca. 

L^u^.LlL^. 1 ^ 3j^ 1 ^ I * *<3 o d^) ^ ^ 1^11 13 ^'3"° 3 ^3' 
31 ^ <ilio < Ins duotl -((Jl^ 3 j < II cl JjljlIIj ^lil ^ 3 J 

Is JJLjJ I O j <_u 3 in Vs I <JI_Sj jj I ^ a so-s. <_s jc^fl is juSs 

ItlUl.^ I-^aJ a _ ^3 . jitaJI _ uul j 3^1 LT^“ 

Jju-^O J-Aj — 3—^ j-ll <^l j 3 ^xAlj 

<JLJLoS 3>1 ^ 3 ^_oLjjUl 3 _ 0 <JLO^ ^ \ I I_UJL^. 


(2013) 12/11 f^\ 
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OLaujL-u| 


(*) 


Jj-ail IdLu k-itS 


<( jjjCddl jj&ll Ciln»i «r< ^ 
jjjL aLaJ.*JI Ijj 

ijOL-3 oLu j*a ullia. 

CiLd Idj d£.jxxu LgJLljlj 
^ i n"n <LLluj ij ij — jd 
^l^lll 4xjj_uJLi 

Qa -%o"tll «ull cij^j (^jJI jji) 
j*j Vii .il osj .^jLdtVI 

an^uii ansus aotijj 
Jjjj ^i oLii-^j) o-»j$u 
cdj .adUUI L»MUI 

ajUsU ijA y-LalC 
lS ax^ adjd jJ^Lld <Jalj^ 
the L>jJI v,x 11 -s. <uaal> <Ajjla 
DNA particle gun method 
JjUbb j^i n/ifl U ^Cj. 
LjjJb alia it. 1,1 j|A i i.^nll Cal j£ 
atjli j^jb a<Jjj-1 (j-a 
CiLddl bll jljjo. 

■ lijflW »lt,l 




^..a'Wi Lai&MSLi j-iiiS jluia p ini jS <L>.\tl<TJl oLuJI <Luj l5 jo^JI JjjjuAJ 
Cilai^jucaJI j-xaJU Ol J_^l J*^Lk j-a SjJJca. Jo<-oLa-a ^-iaj ^jj| ^j_bJI ^_JI 

oUi^lt jj—C j <La.\ Vi-a x J;, 1 Cal (jlxVii LnA^.t \ \ CiLJuLdxll I_at .<L_uLuJI 

. l^J ^jbdl dLL^-L-aXI ^Lujl (j±a j <Udalu±U 

^ cyJjVI flaVI ala 





(j^jl *1 a ji <~i i ll^g <a*ljjj| 

^ ^ i nVi ^ui oiauui 

(ja^lLifcj l(j irViL^vl 
J^^l^JJ 

(3-^-^a <l4la aaaa^ ^jLal 
La jl CiLii.jll Jli 
<aiLaJI dlA Jla .dlj Jjjiu 
i^lla ((SjjjUl aild j^Sd 
(jOjX aa^ULI Cau_u : jll Au j 
fj* aajj^XI blight a^iUI 
tlaj-uj <j-tjlljll a^1 
ajudi ajjLCi^fi 
•j^l t> ^ijjXI 


How to Build a Better Plant (*) 
<l^AU 1 :blight (^) 

Modification Genetic (r) 


4.^.4111 L yaji, 2u> i^LLa aid 

I jjuS juiill CLi^-a l^j j^lj j 


45 


(2013) 12/11 




































: JJu-oJI I J$_> <lSj—-aJ-1jS> (JjjLj . 4Cj .An l 4_ilc J A.Aallj 

^jjjLlS ^Jc SjjJI liijJj <jAj^JI e-iAJ-* <jJ) ^Jl cJljJLJ LJ)) 
ia J_>J < LaLlJ I 1 \'\\ a \ LaS . <J 6jJ UJs I Cj L ^ 11 ^ I -La LeuJ 

.((J V JJjj <(J-<-ol^j ^uJI CjljJ^auJI Jj J^^2 <4-aL 

Cj Uni 1 4_ iLlLjJI 4_euljjJI ^j£. CjLajlall J_>>U] 

jLLJA [jiU <4 a^> 11 4_aV_eJI j^3j-ua2U i n \ ^ 4Jja_il 

.[50 ^ (2001)9/8 JjjaJI ^ 

oLlJl ^^ 4iL^il <j1 ^J-a jxC^JI ^ -Lj 

^LUI <jt_3 <6jJja_LLaJL I_ cuLcajuU j2L> ^ 

.Jj.au La£ < JJaJ.1 j>aVL <jjjJ <£_aljJI ^_a 4_ lLoJlII 

< Juu-^mj CjI _a j) n ^-3 IaLj J-~v Ju CjI _eujjjJaJLa 

jla < organisms oLlucjuXI ^ *>j jl_eouVI oLajn% 

t a * < At I JjjjUU Jj LeuJjJi] I aj a~ La LJlcj . jA 1 x AJL11 j\uV-a 
J- ca ^ C£^ j-°^ <^jUi.VI jJjuVI <j-a 1 I aCjlly^U 

^Jl 1 I lS*> 1 JjJLJ *2 4 j2jl^. CjLJLXoj 4_Lo^^o ULajp I jli 

Lj_euuVJI jJjWI ^J_C IAjJC ^1\ <Jj <u_1 1 1 J oLeujjJLjJI 

4uljj-ll ^Jc ^ a.U a.AiU] < ( J_SjuA dJLa .A> JjJjj . I aA 0 

La j\c » : [ Ju LujAjj — LujjaJ L 4_a_a U. ^_a 4uu LljJ I 4jlij jcJ I 

*2 <JLJUlLJI CjLul^JI (jtu ^Jn Ul (J_jJajJI ^J) jXCjU 

^ V dllj ^La species barrier £l J—iVI J—jjl^ JjalU 

l5 -^- c5>^ pVjLJI ^ 6^- c5J—^ 

a ^ 11 ^j-a i^y\ ((triticale ^.1 >>j <<_^l 2 La oi_ Ijl^. 

t)^—^ O^*-? LT^ f4?— 

< l j^ 3J) is~i ^ 11 I • J \\$ 1 OJ-3 L>° 1 ^I LslLs 

* * 

Lxa 1 4_ jul^xjI ^\ ^^Ll j_»Lc (jA ^ 4_ cuAj a 11 ^jl_J 

* 

CjLaaJI Jjj^_a 4_i Laj . ^ La^j ^ I j_a ^ Ic. 42 lCjJ 4_ % \ \La 11 

((.dilj 2>^- * ^i V 

4 JU. l \\\^ 4Jjxil oLiLilll JjLu u' u^-°^ J ^ 

|j_A SIjLjJ 4^_)jla ^jLi IjjJJ ^t_a_ <_uj 

^LalsJli <4_iL*JJ J n xAi 4 j 1JLajL^.1 J ‘ (J_ 

pLLJI ^j-Lc. 6jjLi 4 j\j^ 6 jl-a (jl I Jj| -<_uj 

jl2 <^jLcaJ^U ^_a_aOL^JI jL^JI j_lC L^JlL^j ^j-a 4_lL_u 

CJuL^. • LiiLiaJI J ^.1J LjjJI I j_A Jaj lc 

^ e^HX> L^- O^J*^ C>^ <d ^ 
LljI ^'\ Jj — l n 4Jwi»-LI 4-s j-C^I l^l \^IlJI 

^j_lc <B. thuringiensis 4_a Jl .6j-alc^a 6l^l^L-oj 

jjl jXJLJ <olj ni\ 11 4-L12 oLuuiji^J ^_Hj ^1 <Jllil j \ \m 

4_a J^ Anil 4 \* \ \Lall 4_ij_ Jjl^JI CjI J wll 4_ajLi IjLl^.1 


. (( I 4 J LoJlL-u 1 <La 1_ cajlJ I ^_^JLJLa_i JLJuLaJLS «dl La_A 1 *Ijl ^ 

Ljjijl ^_a ^JUL^JI J _ s JJlIiU 4-ajLLll Cij _t_Aj I JjLl 

^ aA^j ^jJI a precautionary principle ^LajJI IojXI 

jXJLj Jju-asL^JsI 6J_^-J 4_L1jljlII J J) ^ -y. II J_ \ a \ ^ 

4jljjJ_» dlljj < LaLaj 4_La1 J-»JxjL1I 42L^j ^j| ^j_a jSGJI 

IaJ^JlS ^j_a 4-al_<_uJlj 4 ^l^LlL^'2I Jju-^L^-U 6dA ^jl 

Lql^ lie. (_U^JLJ I Qj) L < i t^JLsJ) ; —S jl_UI L I 4 J I A £ .< i H JD 

.^^.Li JI a Vi \ c- 

— I <_j LJ | LJ I jJjLJ I _a^j — 

.Lki I ((4jLJj>aLa ^LaLa (JjJj)) LlS_<_U^J 

^LaliaJsl ^_Ll jjjJLxll Laj) a\a I J _J Jju ^ J _II _IIj 

I iAj < J a n ^ 11 &j w^a »—^j_a_u Ll*_ 1J lAj l^Ja 1^ bj \\\ 11 

. jxl\^ 4JjJLil Jjla-a^LaJsI La-^aI (^.1 ^m\ \ La 

( *\ 4aHj J^< i\ 

CjLulI _cuL .A Vi 01 (Jl A-S. II jSkLs i jA^ 1 _‘-31 l_^V 1 jla 


dilj J^Lk (j-a J2 a.J|j <4jlaLsjljI 6jJ-a-OlJ 4jl£.|jjJI Jju-a 2»L^-II 
a^ll jJlLs_j ^^3 . CjLILlaJI ^j)\ \ ^ lc CjIjJlaJlj 

. I J (jLcajuVI ^ ic (^J-t-U 4j> t- 1.1 JljlA ^xjlj V LjLlj (^jLxJI 
6jjij (J^f ljl=^ 4 V\ a j ^2 oLlj 

(j^-au.V-"VJ>_ i-ajlj g-1 ala II Jlj-» V Laic 60 uilaj .j—JUlaj ^ 

DNA L_ij mutagenic techniques Sj—4Ka Ol— ifAl 

(j-a <CjV^Li_u (jjj^Jij <4 jljI \a ^ jl j_aj 4jL-t-u.a jl j_a_> qLjI \\ll 
JjLaj Ca^Ju-^I <(j-oL^.^fl^ ^jI _<_ajJI (JjaIIj a ^ 11 

‘A \l~T\ 11 4_i_ujLa_ll 6 JA j2j • 4-acI jjJI jjl^jJI ^ J ^.1 

jaJj ( (j^s I jjLc'2 I (jAa % (^j_<_u t^juLJI ^kj_aC (& LoJjlJ I 

. 4_SJj-*-a 4 a^ 4 K Ana 4_i I diljS « \ \ a a m 

jA^. • 4jl1c g-j aAI I -LlaL-ajj (j-a Ja V Laj^ d) llA (j I Jju 

^jj jjJjja jLila-j 6 j-aKll cj! _ilalll j <jLLaIij*2 1 4 \aY\ll ^I 

J_»AajLll 42La3 jLa i4Jja.il j I 4J Jjui_cuil cjLla^JI ^a 6j \\\ 


■'J 


,UkiJ 


^ 1 ^. * ■ * ■ *^ < jLLail (^ ~a 


6-° j' iCjLlLllI J-a ^l>») 2)-° 3^' 

C^JfJ -f j v v >" L5^ 6 JA^ ‘^Liljj^JI jl CjI -^JJf^ll jl 

^jul^JI (J-»jajJI 4^laJ L$-> ^2LaIi3 ^jJI AajJI 6JA (jl j^JajJ'I 

(JjAjj . I Jl-%. 3} \ A A ^LUlJ ^Jc *21 CjL^. 1 a,a'l VI_.2fc«a cJjIIa V 

I Jl 421 I aAQ 4j2LljJI 4j2jjj^JI 42Ulll L-ojL^. I ^ _t=L*_a 

I Jl» J^_) J^-aIa \ ^IlJ | L_u Leu I 4_i LaJJ 6 Jan_eui I 4J LJ I Cjj-^-Ls 

La < Lujua*. JjaJsl CjLLljJI J_ 2 k.I (j-° L LicLa I A-A 2 a 


o? 


A CLEAN RECORD (*) JuJ^llI I JA Juj-eu ^Jc r^jjL -eu JjJaC ^LJaJI 
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1 G * ^1 dd^Guuu-uI j) <'A \c. I ^j_a LljI)) I^Lld dlld ^_lc ‘ 1 —dJLj^ .4-)j)xG>a 11 4clj(jJI 


^jA dl) I^jLUJlI 1 dJLu&j . 4~V*.^I1 ^_lc Id-YjG 1 d Ydfl*Y (JS_JG V 

L^JlS I^Ju&dj _l^L Lfcl^^.1 ^3 l 1I dl) I— 


jj) 

.(^IjJI ld-& d-)-)G 

^Jl ^Lklll Jj^jLLLlS <1_YY Y~\. iljjdl 4_)dC^fl J-aGjLlo I_o) 

J 1 x'V) 4 \\ A A dl)^^ Ai»Q jJudG ^G_ll CiLculjjJI ^jA (JjlLs ddC 

Lis JjlaALs Ij_oL CjI _I_ul J jJI 6d_& ^a ^.Ij-c I jJlC .4_G^oliL 

LaIj^.i ^1 <_culjjJI d)Jd ^Jc JL-o j JL ^‘j • Lj^Sj 1 a K 

^lc 4 jl)LljJI 4 yjjl^JI f-\ \ o y*\ 11 ^uaL ^ IJ <C ^L <_u ja .A> 

[IdlK— ojI ^a diujjj d$ a qy dlldM —II <1998 

i *i y^ 4Jda.o ILlLuu l^JLs jJlj dd-G ^1 ^jI^jlLII I d-^.J dd 

.^^-cL-tl jl^-^Jl ^A CjIjjJljj jGlII LI JeuJs] ^jLlj ddjL-<s 

I_uiLai I 6da-0 (J^A jsJ ILLLjJI 6d_A (jl JJLJ LoJlS (jA_JL) dJ3j 

6d 1 o5s <^-o^fl A Q \ q < 4 a a . a ■ ~ o l5\ < ^-odV I dlX^Lcu^J 

dd-2 j ^-2 d^ a o ^Gd (^d-ll j-^^l <4 jlL^j ^Gl^C^f <jlo_cu 

I^GLg SjjjilL <L^jJI 6j a i ax^i y ^ji <3^ 

. i_3j *.^31 I f-^_<_u_) <^ Lu_u^j> ^GL)j 
t ^xVm^I I I LJjlo dlL lAj 

^)JlSjJ (J^ <Jl_aL*. (J-a] <^JljJ I^)JU_U .E .Q> d^LJl <LluIjjJ (30^ 

jJLl ^jl j^JI J\ [L-ajji 

^Jl ^aI^jA JjJLAJ ^ILj-coJL t_) 1 \ ll \ <JjJLil 6 jUI ^jA 

SjLjJsl <G^Lo^j (^JljijJLil ( < L ^uJI^ ju-u> I Jjl* .>_Arv 

4jU 6jL^J JjlS ( j _O jX^-j| (J-OJ ^JUlcJI (J_iJJ lIU 

AjlA^JsI ^jl Jj^JI ^jA <JXca 4 ju_uI^J J-cTvcl 

< L^jlo ljj£- ^.I.Y.-VJI_<_<jLi 4^1^ <<jJLc jxIjij^fL 

Aa I Lo^ C<->J) \Ul\ <jls)^-II CjL cj x\ ^ ^JA xA"\'\ jsJ <Ju-oljJ oL 

Lu < Aaj, 11 (Jju-^IaI ^jA JjLL Ll£.^LI ^C,^w\ s ^ _1 

<LJ _ caJI CwA^j A LI^11 l^_» ^jJI <-1l-L5L11 dl _ Ij 

LoS ,4a ^IjJsl Jxj <JI_l_ul J J I <JLJJ-oLi <JLiJjJ|J^fl 

^Jl Cy AjlyjijiJ^I _II ^jA J_Y JjLI ^1 

d-ul^ ^J)) :^LLs dilj .M> ^la yj . l^_j| J A ^ yTyII 

dilj J4.^.V Llo i.Vry I ^^Lil_ <-o SjJ l Y Y Y ~N. <JdJLil SjdJI 

^ Y^Y^S. JjlS ^jA <^JUl 1I^JI_<_U> jaX.|^)_C jAr\J ^A ddJ .^^fl (JjlS 

((. 1 ^ y lc. ^ ila^lL (Ja \\all 

<Jjjl 1I <-id£.^l ^J-C ddL-siI^ jlcVI (j I ^LolaJI jAa \ iSJA3 

^JLc ^jA I_1jl)G [a ^AAa ^ _LaJI *_uLi. ^jA ^ _jG V I_\\ Y ^S. 

(^A. \ a ill. \ i n II ^dJI dJL^.^JI '_ < y t ,t II ( Auuj Ln_aJI 

^^JlvII dl)Lu_al^JI 6Jdxllil ddl^J-LJI olVnx> 

^JLJL (J-a^GI) (^JlIIj ^IdxJI dld-oVI ^A JIl^JI jGGJI dl)ld 
Id-A — ^jul^JI JjdAiJL c ^g ^-iJI ^LLL-II 


((. ijaG^-ul! I ^Vl dJLC dl ^11 6 d-A J$G 
Aa I — dl^-l^Ju_ul dd <->j L\ill LAjI ^jjdJijll 

dl)Lj^-c Aja tA"i\ ^jJI ^.1 _aLJI ddL^j a ddLjjJj^j — (Jl_ 

_ ljua jjJ j <A \ xA\l\ A LLH dj)^a II (£±a L\ y^. <1 \s*a 

dl)I jjuJGJI Aj£. dd_o^G L^G I ^ja Jl^jJI ^a AaaJsja A _IU. Aa I 

jjLJI ^GjLlIIj Ja_ JjLJIJ <^jxiLljJ .m> jl_<-Li d^a a y\y ^.11 

Aa—la ^LaJI (^lj-11 ^Lcl IGjI —uj ^jli^JI JjdxlIJ 

£aaa± ^j! [t)UlJI 6 d_j 2 k£.ld <J_c 1912 

<jijl^J| 6j5LaJ ^jjJ dlul^J Llc_cuj Uh> 

. I juul^. <Jda~o ^ yC (J \ <s»\ ^ a y jUn IjLG .1 dlul^ A _uldaJI 

<_)L-olLI Aa j) Ga II I_Jj_t^LaJI jx£.l^j <dlJd ^ _L- JL-^ J JL ^-J 

<E?>c\\ex\c\\\a co\\ j_uai\ <aJ l j^a 

.2011 ^lc Ljjjl ^a 1~s. *Tt 53 Slij ^a Luu-u 

^jA ^^yyA ^1 dl)j)^ yII ^dG ^ja dlllll -L-'^-) L) Ij \"\\^ 
Lr lJIj < LlIjl^. <Jd*-il <_)dG^I AaajaIa (Jj^. 6 d| dl)LVjJI 

A "\-3 y 1 I dl) x V< 11 JjlS ^ja (^^yjl A 1 <J^G U LJli. 

^1 jaL . Jliil Jj wn <monsanto jJi& <i)d£VI 6 A 4 J 

A y aGi^-LII ^j£~ ^d i*A\ ^j),i.G^^-ll Id-A 6 v - - I_dlL-A 

<^JI 6 ^- c ^1 

6 ^jdL-< 2 > I ^ yL_) (. Lld^ d^Ofc-OJ dl)l_ <uj 1 jdJI 6 d-A ^J^AA 

A \ iA jG-ll dd-olG ddj . ^_cLu-oJ 

<JLJ^-oLo Jj_2^ I y 3 Y lcJj_ul 

ij m a 500 l diGKj < 1G y^. <JdJLil (Jju-^L^Js) 

<JdJLil JjU-^L^Jsl ^j| ^_II ^ Y^Y^. II ^js~\ I (dlYJL^w <L&jL^ 2 )L 

^ G ~S. I \ <1 O j A. A ^JlC LuU^ 

< y3 y 11 J^_aJ I ^ja jyJ^> ddc ^ 1.3 n * n*2l I d-A ^-11 dG j 

1 Vy 11 ^ _culS j_Yd-a] <^_aL^. .G> dJi <_uJLa <G Ja jJJ 

^A £Aa Jaja ficlaJI A ^ Lua-aJJ ^^iaJI JAjaa <_yjjl^JI 

J_OjG dJi^G_i_all i Lo-~V ^jA <Cj)^Y^ ^ iA Y f^jJ^Y Y l'g\J 4-0 xs~> LaJ I 

^-O-CU^ll Y_Gdjil < Uj^-O jfAf ^ - < - U ' c> 

<^Ajl\ jIL ^JJLlA 1 Y Y Y^S. <Jd*-ll Aaa\ y\II <_)dc^fl j>oJJ 

cj -u^jLa-U Vj 

4jJUJI 1 Y*Y Y^> ildJLl) (JjU-^sLiJsl )) <4 jlS uX)J V ^ ola II 

^Jl .(( L^JlcIjj ^jA 4 \ Y Y11 <^L)G L^JjLl) Aj\ O Y 

<^,j_LaJI ^j^LlLI 4_Y^j)j>o^fl 4Ja_)|^J| ( j_a ^jla <dild cG)L^. 

dd j) I a II 4 jl1L>jJI <xa,d^lj <4j^Yj>o^fl 4_ yjlLJI 4 Ya o^. Ilj 

La^ .JAA.-G) (J^d L * Y-S. 4JdA-ll Jju-^L^-oJJ I ^ oCd dl)d_)l 

jAa > ^_a l^GlJji^j 4_ y^-yj>oVI <^ljd_llj <^ld_aJI ^jl^J 

^ja 4-o.~s ..xA dl)lcjo^. o 4 a ^.I^o-y La_o dd-olG <^jG.^fl ^Id-LJI 


^j^UI ddljdl c^a^I ^ 

> 130 J_>j) o3 y 4_Mjjij^l 
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<J-*Jxl j I — dJl\ \^W 4jJ 1 cI <JjUI ^)| 

djllLiJI ^A dJJ^l 4_\a 1 \Li 4 _jlLolC ^Jb — 1 \a 4_LcI^ ^.j_a- 

J-O-^l ^t-i^l ^^A <diljS L$-Wj .4a-<-u ^j^a-L «■ jla 

cj-°s3 • j aAL-^JI jjjjJI ^a 4-cj^JJ cjL^IAII jAjli LJ 


< I^jlcJj I £^Ld <J JJ JaxJ^ £a^ ^jj-S < ^_ 

laal dilj ^_9 Lea <4 _*AjjLc ^ iC. £^_ea _ jL 4_>- 


. 4-JU-U 1 < < i 1 I d 4 4 < < « A ^ ) <|_£ 1 I I J 4 J C £ \ > \ I ** S 1 u \ 4 

4-e^.laJI J Jail I .La Lea I ^jl ^_ll Lt^kjl L*_L I ja_duaj 

<4, \lcli ^>a^ I JJ ^)-^l £^a (J-O ljja^.Le o 1 \ \ ^)-C 

I_Joaa ^I dlla ^j-a <4_C^9l^)_c 1 jl J J \^x~\ j —a^ I JI 

£^jJI ^yxjJs 4a J l ncVI JJ1 VM xnVI J^Ua <] J T\ X nil JJl \ \ ^ 11 

IjLtl ^jl <jVI LT^“ J^dJI •—jL^i: Jjap^c cl>^J • d—^-IjJl 

(j\^J1 JLjlI I Lfl \\a s I_daaa* ,Jj*_e (Jj) 4alaaJI 

V <(Jj A^^.11 I J^J (j\*\ Ifllx nil ^j-aLl_Ju^fl JjLcjp (Jj^.1 J 

jaJ L^d ) j| i I Ja| ^jJ <JlLl*_1I 6J_ A Jjlc ^1 lalaa ^_ JLJLJ 

x^ll ojS-* d_3 .l^_sLLil JjlaIL 6j _ad 


djLdaj^aJI ^lljl tCjl^AXjJI 6J-& £jC. ^wllUl <JaLcl 

• ISJ ^ ^ -t I (J<~I i ^ ^ H j-ijla ^ ^ aVm^I ^-jJauu-oJ V 

t ^jl \ 4<nU ^ cin a a)) ! JJ-L^aJl <^)-<iLJj> (J[j) ^ w) 

j) r> n <jljl 1JI ^jl l m\ JjlojlI Cxil^ I jl CjI^ajuJI 6J-A 
du IJI 1 ^ ^ ^ | d.la it i^j J_A < IJ-^. S 6jj) a s*i \ 

6Jj»^ jlil l^J ^ Llls| 1 ^j Ijlj 

^J_>J_!I <<>LoLlJI ^j-o J_>JjlJI ^jl Lt^jj <jlS dLdu Lo-oj 

<L^.L^aJLj ^ a urn ^JUL^JI JJLJlII ^_S \ \ 

^)L-OljLS . jIajJI ^-O <\ ^ ^loLiLJ << \A Ic^UI ^.IL ^.J <<Jl11jJI 

^ \ '\ \ -Jlc ^| J LjLjl^.1 ^jJ_-O^Sj ^-JlJL^JI (J_»J-3LJl1I 

^jl\ a i«t>l^UIj ^ll^> aVi\ 11 <jL^. ^_s <jui j_olII (JL^. d^VjL-uj 

^dJI C^Ul dlJj] <^JuJI^Ji_<_u>_S . 4_3l_o_t_aJ 1 

^jJI ^jl dj^JI J—a£- <-JLc (jLUj-<-tJ Cji±*-& j ^ -ill 

‘ ^ ‘ ^ ^ i ^^ [ 1 xi.1^ <J J_3t_o ^LaJiiaLj jJtll 

l/^ollll jxlIaIII lyGL^LJI ^1 (& LoJjlJI j _i£. ^^ a 

(jA is~i is~i I o LoJjlJ I ^1 dial_ ljjlxxiJ-o ^Jl 

|^dilL<-u a d£d-ll] <Cjj^J du> ^1 \j . Ljl^.jJJ-JljJI 

L ^ .x A^ j < c5 lJI^_ < _u> <-^Ijd cj' J-^ 

ol_J JplJI I J-^.1 ^ A k is **. Lo IJoJ 

ljj-2>JI _du_J 1 J_!L2^ <_jl^ J ^_Ic^ <<_)Lj| ^ jJI _(_uJI 

o\ (S^ <^lj^ll jlc dji-^^_o_<_uJI cjL<- tjl^)j-i a, x^> L^J 1 

I . <_>j) 11ml I <-o^LslJ I I < <^JLjJ I^jJlj_u> 

PERSISTENT DOUBTS (*) 


<_clj jjl Ji JL^i ^JlA 1 £\ ^ 11 £_^Oj aIq-juj A I \ < i t^p tni 

diljJ ii^Lc V» jj a^> 1I I J^-»j .4_xcllj^Jl 

-La_ JjIjJI Lcl .(( LjL^jJ^_»J_i^l ^J-O <j| .1_a^-Lal j\ U1L 

jlljj ^La < <(jjj Ijul 1> < Li_»l_<_u ^jul^JI JjjaIU (j^ad&lill 

< a A^J dA-^“ Cy> d-S-J I lj_Za.J_o u-xA J Jj t („w n ^.J dilj 

*Ax II IjLt-^LXi 4^^^.)) 4 jU ^jul^JI JjjAlil ^j-ojLslII j a <w II 

((. 4 r>Kl I 4 _Loj^1 Lo 

( * J yu.i\}\ jlj a I 

4Jjxil 4-jj-C^fl ^ Lc dJLt-ill^)l£.VI _Sj J_u 

JJ 4^-t-aJI 6 Jjl3uJI I_AjISIa i jA _<_ujJI j-O^Lj ^jxUlI l \\ \^W 

{ja jl^-j 4 ajl*_o 4juuh djlj_ jlSUl» LfULljl j < IJ-^. 4 JjlaU _^1 

,^Lo < ^ LoJjlJ I ^j| j2L£.jJI ^ 1> a . 4 jl1c JjJjJI 4-oIaI (JjLaJu-ail 

lc) IJ j-o_>LAjJ| p IJ T)U (J-^ls dJA j S±A ^Jjj 3 jJLJ 

yl * 

JJ -LaJJ j\ 1 ^ 4_1 j TjLs <4 \\ \ \ J-ol^.C Jjl djllLUj-<-aJI 

. 1 ^ X \A~^. J-ol^*JI 6 J-A 4 _»jJb J ^J^."\ \ LjloA LjljLj ^-C J3 

^1 (J s ^Aj t a 1 J) II e.ijLa-1 till LsJs I 

J^A I ^JULaJI J_iJJLJlJI 4 \ \ A C. T_^C U JJ ^JlII dJ^-dlil 

Jjl^ Jej^UI djll^aJI | Jj^Js JjlH_<_<jlo 

du .D> ^jl . J a ^3t S Lo-o La.J) I JJC 

U^JJ <J—ojUjJI (■ IJ ^ Cj—=- dll] 




■“O' 


JJd 


I I i \ ^ ^ r\ \ <|_ 5 ^ 1 I | < 1 4 4 i ^ 1 1 1 I 

Ljul^. J) i < iliLc < dSj- 1 [ ^^ — 

^wj)\ 1^. | 4 \\ A S I Jjk_2x. 6jJa-A ^alL S I J_2S>J^ 

:^L11a • 6^) \\*\ A a 1\ ~v .o> ^o^La-i i a J^ _<_all dJ Lull I 

jlAJl ^1 ^Lo^fl dl^) all s ^jl Ir^JI I JJ& ^ \U*\ < H \)) 

A \H 11 dl^Q-^- <6 J Jxjua tjjULJj <4jJlH-o ^_aI^_o 

1JJjlILo ^Lj _duI JliLHI Lt-aLaJI 6J_A ^J-C 4_d^lll 

J)_o] <Jj_oLlLj> _du_» Lo^j .((^^.Vl 1-AJ^.I t_a_llrvj 

LJLc Lc Lc^jul^. [o~H 3Lia^J j — I i * i > jJ) 4jt_c 

4-C.l aA^.1 Jjlj 4_jaLsulII (JLl^.^1 ^A J) \x'\ 1 Lj ^aa _<_uj Lc 

t cIt^ \ ^ Un ^a^ J-cjlj 4j^jj ^lJ I insertion jjJlII 4_lLcJlJ 

^A 6^Lul^.I ^1j _ u£>\ 4 ] I J*_c (^J_II ^LLdJI _c 

^CJj IjJfeUl l a A \ 1 dlllA ^jl <_cUj> t . 4_»l JjJI 

^Ixj ^jJIJ ansertional mutagenesis I j.i4KUl 

■U \ Tn ^Jl e_jl_LaJsl 4 _jL^- 1 _a Lc Ir^- J)J) c - (jtj 

dj l\j>l l 

4jLjlj ^A ^juJuLII l^JLLa-i ^_ill djlljLaJI JJ-C ^j| £c_Jua*_<-<a 

4, Ac. Lc_c < IJ^. jj&j (Jj I I ^-1^- I xLia. A _1 Jj»_c 

>j L*-iI I Jjl* (4_» JjlIaIII ( j^LaJL 4l a ni l L^lljjJaJ ^A 
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q 1 \ 


J_»Ja_lG <Jlj_2iJI lj_ <^)1 _CULO <JLcGj| dll_life 

<_jj£.^fl J^SJ_col ^ j.^11 ^Jl ^.c jl A _ljla-11 dJIJ_<-0*21 

<<jljj>oLII oljLl^l Jj ^.1 ^-lc. <: Likl^-ll £-0 I \li^ <1 _IjjlII 

.AJaJjaJI ^ If- <AC l A CjIjLI^I p I j_2cl ' 

4 jLl 2 J ^1 I a A s I ^C jl ^_ill <dldj) AJJ& I Jjlj 

^jA LJ Lc Jj I Jjlo I_L A \ \\ \ 1 lj <jca*_c£sJ I ^ Lj^LI A^)-a 1 _cllo 

^jA ^)^Jj ^ _ J V ( 1 ll <J Ja_ll (J_iL^UJsl 

(Jill I J xSjljj ^_1 c < l$ sL±>j <Jl^.La* 

^jA Jjjd 1 ^-cLA-S.I ^- ^AA Jj *^>LaJJ <_sl^ (jl ^Jl JP-CUJ 

lj£-1 JI _ ljj^a (J | la \.cv^ ll \ IC )) ! Jj-S-jj ( ^a^rvAl I 

((. <_u I Jjl! I ^LGjJI (JL^-o 

f-<4' ^yk. <a2I*jj <d_J3 ^yk (JsIjj <c O^—“*> 

L^_0JJAI ^f\A s 1 a! <JjJLll (Jjcc^LaJJ <<j)jlA» ^ ^jA 

^a cjLl^)t\ JlLcoj ^a-lla^a ^a I jl <juaj &j)J) JjlG coll 

^■fl .^11 OJ^aGI 1)A jJI ^ LoJjJI i ^A <111 (Jsj-*- 

j 1 G^I jalLi A J_> J_aJI I_ducA* <Jda_il CjIILljJI l)i 

p I J_*JI Ajljl I .0 J ->G_col ^iJI _i_aGl <A^UJLj l^Gjui^aLa 

t llll_> *G_> V I .a j_> j_aJI <ojj^l jLl^l J^jJIj 

((. jj^g J^a <-> ^LUI (^cvjij 

IrG^LJI Ijulc 6JJ (Jill cjljlGGw^l J<*Tm » ^j_<_u 

I^JaLG c-j u _ cal ^jl ^J\ a \ Lo^ . ^JUL^JI (JaulsGJI Jl _ 

dJLo> . 1 J->^JjLCe^L^-OJ Jaj^l <JlLqlC 

<jJ LiJ I J I jfJA L*_o ^jljlLG ^1 jJ )) : J J_coJ I I ul^-i 

<1 ill_call (Jjlc^L^cII (_jGjLaJI JaJxlJL <_c^lGJI 

f ^U .31 ^_caVI ^Jl I ^ r\ka ^ J_c^j H <<J J llVtll Jll_cajJL 

((SLaj^. La lj) ^)-<i^l ‘GJJ (Jjjjcca 

Cj LoI jl J_cl J-»lj)l ^_a . ^Jj—UJA Jlj_cal A _j) 

JjLs < LlIjl^. iljJLil J n^»UJI J-cG \jla _ <-^ilj 

^jnWlI ^_i^lji <jlsL-GVI cj! jl_G^^fl ^lj^-1 (jj _ 

m .(Jjlc£sL^ 1I dllll <JloA^I isJljJI Ujll (JA A jUl*iiVI (£j UI ill 

A WAY FORWARD (*) 

- djljjJ-u}U - 
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<j_aljjJI ^jGJccal (^iJI ^llj^JI d^J^l d)l 1 * Aj I 

<<La jJl^Js) <Jcil^d-ll d)Leal^d-11 ^-2 I ^ < 1 I <6^^^1-LI 

^jJI <^jljJ I^Jcca> < cal j J J JC. ^_lc Ja^l V jl JC.Gj 

^ ^lalJI C-lj dJ_ll j <<_>^Llsco <JC^_JLXU I_A 


<^Lo1aVI i^c 


V^l d^ULJI J^l 


13^1 

J j 4 ^> Ul 

. Jl \X S ^Jl <J-CL ^±A jjll^ ^llllJI 

jLldla i <1)-° LJj> ‘—'J) ' ^ 1 <1_^-C^ _CU> A. « \ 

< 2 >j-LajLj ^j._ijJI (Jl^lGJI G^ j ^j 4 j jL f L !l ^j_i-^.VI ll-A 

<juJUJI <^ ^_lc * 11 l^d^Cj <_o^l_^-o JJbLat-o 

LaA^lfCa .(( 1 Gjl^. <JJjlII <_»Gc^fl <jl!^_oLo» _j A _illdJI 

U* U^"°f ^LoJ_»_lI jl^l ^1 ( 5 ^J ‘cj-^lj-ll J—^j-ll 


V dill 1)1 I^gSG 11| ^juc^JI (Jajalll ^_^l_c^ jLs-oj 


.^.^LcVI (JlLcaj(j <Ju(jjJI d^^L-Jl ^-L^-ca ^Jl I a!^. 

c_S^GJI dJ 1 11 AJJE> Lo 1)1-^ <l)LaC.l)_» I 

j-^l^l ^ ^ 6^ 

:^HIj 3 <1j-oLJj> *. ^ \ \ j . ^-olLlII (J jL^JI lj_A (Jaj-al 

^.1^.1 1)Ll <<l^S^)Ja V jl <dllj 1^1^l^_ca)) 

c^l ‘ J—^Jl 1 ^ ^ 3 ^ (3 A 


(( .<jlC.j) aAj- 11 1)C. jljGaVI 
^>1 U^ll 1)1-ILsJI l)ll_A cJdcG»aj 

1)1 dJLJ 1 la A <) (^lc- <-<il=LJLO ^.J)^ ^ 


dJ^A I <jl^_c^ Uc 
<-^jj J dJ^U^ dJ^-di 
<alc.^fl 1^ \*\ xttl ^jAuu&aa Lo^J djldilal A aj! ^ a 

1 )Gc^.LJI 1)1 1 yA LcGlJI _ca> ja'S* Jj 3 j . 1 G<Jda_ll 

(Jj^. djVjl-cal jGH 1)1 l) < Va> ^cllll ^J| l)jJ_c^»^la 1)-sUl 

l)_o 1 3 j) ^ ^ 13^-i ^-llll ^)-cal l)3jl^la <<ilc.^fl A j-A <jl^_oUa 

1 )C. 4 -s.Gill dJ-s^)-^Gl I :^HlG dill 3'* 3 • L^lL^'Idl 

((. 6^)-ca l_co dLj) ^lo \ GjjjjlS < ^a^-ca^Js I ^a^LsJ I 

dJ^)_caJ 2009 ^ 1 "^- <^L^-jVI I J-A A ^ is*> jxC-jl djllaa dlll-A 

<-caljj I4Ijlll L5 lll JadJI jjjj Jjx^UlMature <1^ 

GIc^C ^_a dJj_col jl dlsll^ <AJ^lJLaJLs ^_1 ~N.11 <^_ CuLoJLO 


IjGctcG JjlS ^jA ^.J)la 11 <Jl\Jj-C^1 Aa^LjW <Jua_jjl^^l djl_cola. 

4 4 d!j . ^1 Jj_13I <a_olcA>j _<-a — VjJ <a_oL^ 1)_o 

1>^ — 3 wiJci — Jim 1 \\ <J JJlII Aj jJI 1)1 <!jjJI 

Ijlac^. JS-cal 1)1 l)^-oa Cl^l Gj^LaJsI ^jl-^11 jAa^ 


J ^jC. Ajjl^JI dji-cal^jj| ‘ A A O-A. ^ . dl ^_CO_a2 1 ^jJ^JLA ^ 1c 

l^ jlc jdal caddis flies (J^laUI CjLLj d^ll^ ^IyAalLJI 

. [ \\ <Jdxll AjjJI 1 yA Aa^A <jlldC A lllLa-C jjl JA 

9 - 

$■ LalaJ I l)_o JJLA^ JJC A _caljjJI A j-A djj_cal I Gj 

1 3 !^ 1 /ll^.Ldl 1)1 ^Jl p. ^ <Aa \ j Lea I GiArc i I ^ dc ^ j~y & Cy^ 

. cGj-cmJ I p Jy-UA ^y$-A 41 1 1)JL^VJ I lydLo^ ^ 
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*.<^A> p\ ^y-LAAj <A ^JJU^ Vfc 

dA ccAiAaA\ (IaVJaW ca^a caaJ^aIN ^\vu> 


A-c^^3t\\ a!n\jJiA\ V^a ^cXjCa! jA\ j \ vVa 


:(SA) jlSuij^1 ^LAj'uLuj 

AJAa1\ (JA laJa^A \1a\ jXA 

<^AAA (jA Va1\a^ \aAAA \X 

HC^NjlOA^A '^AAL^A 

i ks^ 1 1 V aI^j ol^-du^il l^jl ^^ 

: 1 \a7i VHa dh-ljj . 6A1^21 Vj 

JL_u jV Skype ^ul^u J.aaju-^1 

^aVj^ 6j-AjLla c- I^^JI ^_lc ^JjlS 

. LjIIL ^aJIj ^Jl ^^-11 o>^Af fA$ 

CaIL-s. 111 llLaJ ^JjlsJI J-ojbJLi 

<J^JJ ( IJ J \ V ll &J . Sjlll 

<JjVI ^ Jj& I Ja*-oj A-djl-ll ^—2 Hi 
OK^JI ^jl ^-11 duu Loa <6^)Jl^VI 

CA Ll \ \ 11 4jLA^ A->l jl 6tLaJ £-11 CA I AJ 

• 4^ <^1 

dxXju^J S& <JLJuiaJI cJij_3U 

(Jlij ^j| ^jN a 1 Ha A\\X a I AjA^. I_ IaIaI 

Cil^ls ^ ic CjLojIxII ( ^yC <\\*_a 4_LA^ VI 

J_Ai 6j-^Ukll &1_A ^_OJ_OJJ .4\\3 La (J1 isis 1 

fJlc J\ Is . x,i%] (0) Lr J a ^^JI 

IajL_u QaC ^iJI .c> ol \aALjJ1 

Ij^jl-vj dll^A olj u^s.A 


The Edge of The Internet (*) 
. JLl 2 ». 1 (j«L-uLiI JL£ \(j a cable p) 

‘LlN-S^-o^I 3£>AJI ^ya La_i_u£ «(_J-^» CjI^) a Clul^ (T) 

- lxj Lfl^Jld> (j| J - l9 AT&T - dlj t >_9 —jl$_U 

Information networking (r) 
Intelligence Quotient (t) 
the nonlinear shannon limit ( 0 ) 


<^Vjc^^ .\_> \_k\ ^Aj\aa 


(5^' 


Lf 4 * : c^ " - ' -e-*j 

i L^-jl_jL juJ 5_Jj| ^ xLlL-uj 

I— q * a<\ jl —djj I—ojj jl 

<^Jl_ JUJ <4^Jl_LJjJI ^ ic 1 ^ 1 * A '■V ^ 

(-111 1 < 1 x al | 

l aA^C. <(J 1_a^. 

&1 JULC^f ^LjlI ^ A 

jl aA^>^flj jU.VI cut_ tJss 


Lo a £-JlLlL- 


i CjI_jLulII 


JA (r) 0L-A^ixtl 


-c 1_&jl lie I 

iJ ^j-C ^jlol r> 
J)Kl 11 6ia^l<JLajL\<-aj-3LlJ 

d\ \W\ A i_u < 1^. ^ ^_yJl 

< ( jLxSjJb .M> 

l ^juu^.js1s JaI J-& « Jj» oljjil-k.^ 

j dJ j-HJ)k>l 11J o ^ 111 <jAj 

^JU . [Alcatel-Lucent ca1(-ujJ-JiI£J1 

all All l ^ 11 \ 3t \1 1 <CjIj_jl 1A,1 1 dlt 

j-y^j 4\^ A nl LJajljljl j^JJlj 

6All jJI (2>0_AuljlJ 1 (jjj-sJI ca llLal _c 

^^iJl (^aJI <<^1— -(sj —^V1 

A_ XS 1998 ^.1_C. ^^-3 (((J-j» CjI jil^i 

4_3e_oi_2^ IjjI^aJI ^-lc 4_Ij_ 


(—a^L slJI 4-jlJj)K 1 

< i \ a i«1 ^ 4j^aJI (—all^-11 AA£. 

4 L^>ll 1 Cj Ij^l il I 1 -A^)-a£-j 4^l^.jJJI 

I Lo J-*-!J . ^ i.t> \11 A AC (Aaji^jljV Ij 

1 ajI^ilII 4JLaill Sj—cji Cy* 
3'j- 

LlILo j)la r> _1 ^ a ^11^1 < j A 1 

Cj-aj Ala . <a ^j i —(jla ^jlc caLj i_u_aj 

^JIjlJI 4_1 Hill 1 data CjIaLu 

Aj(j li llaj <2012 ^lc %70 4 s (_o1j 

Cisco ^cf\ t <i w <> 4^^-dll ^ I jjijAj ^_a 

^iJI CA l^ ^ 7*-l 11 ^ laJLA ^-J-t-ol ^IJI 

Lilli <^u VI ,CUjajVI 

1 4_lLI*_1I 4_\1 ->»111 


JLJJ U l 

aII^ 


j_& < LjUL Karlsruhe 6 jjJ Jjl^ 


<6AjAj^-a 

I_<-ujlj 4^^ \\\>'| ja "s. 1 I_o IA-A J 

^-u^slVI A—cJl ^—1| J-t-ol-<_U 

(J* ^1 (—aj_<_u IaIaj <4j» _(_uJI dllj-1 

.dill (Jj 

4_*_<_u SaLjjJ 6AjAC (3-)^ 4_oj i LsljL 

4_aLtJd dill 4 _Ha| 1>aj <4*\ 1 aViII 

JLill dl_ll j_uWj <6 a.ja^w cables 

Ja^.1 ^jJI 4j1j) xA11 (—aLJVI 2>° Ajj-aj 
^J l 4^jJiJI l-L>j a^sIj <dALajia-lI 


o 1 u 


1 VI 


j 


Ld I CaI^-J 


4j« _i—u SaLjJ^j 6 AC I ^J| jJ)Ll1 11 <jj11a 

CaI^.jA 6 A I———o dA-J^)-J-jV I 

l_odj .(IQ) (1) U^IS1 J_^>L^ 

\j \^_zdl CA1 <>Wi a a 


I ^1 VI V ol^ I^^.VI ^1 — a 

J-cJI 3 J_ 3 lU <-lala ^.j)l11 

^jlA I dAJJ^lV -1 4 _icl_daJI <jdjj| 4 , jjJ| 

t—1 liil 1 dill 3 *4 ^1j <<^1^1 
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<JU_u 6 jLij (jJ (2h°J 

t_3 LulL _LX)V Csl^ 5JUJI <LlajJI C l_iULiJ I 

<jU JjJ A _Lolllil oVl A.rViVI CjI_JlILlLo 

CjIjLulII ^Jl ^iajLi V <LlL^j 4jlL> ^ 1U1 1 

ljQjLjj bits oQj 4j| ^_1c ^ Ld l 

cjLcj-o^-o 1^21 Jj A lo-Sj bytes 

J-aXJu_uJ La x7i 1 <LloA| CjI J CjLo^JjlII 

^jl Jjjj J.,q : L£j I_ sjL&jI Lj_cuL^. 

Sjlj^JI C/j- 0 f-ji u* 

<<a! j-cAJI <ioKlll oljldl (j) :photonic integration (\) 
frj) 1 11 (j C\ 31 \ * < M <ioK \ fl ; ^ 

c-LjUsjJI ,_)ia_a_> ^ <3-^1 1_J ^_3 <(_>j dl 

oljLiJflj _ ojVI JLa -i , „ 1 ^ ^ .fokiU 

spatial division multiplexing (r) 


<Uu U> j ‘^Lua <^jl^JI jaacdl 

dil Jj . JL^ 6 ja 7iC j| <—i-u-cuk jl 


Vj <L-ol2j _cuVI t-JjJ- 

cHuLS 4 QK~ 11 J^u^L> i_jji 


I J-A 

il cl 

<cJUVI JL^ ^jVI J\ 

_a-uj-oj oIa^aA^ _II <1_sL_o| 

dilj Ij . jeJJ. CJ^-lC_(_<JLOJ 

JLsAS r^ljL^j V LjljLs <1_\ \1 , ^>7 o 1 Lk^ 

> LlI i-aJL-%. ^_S CjIj _Is 6j£. ^Lajj _II 

6J£- £t_aj I a A a) li ilc 

JL oJLJu-uLi LCj^LlSj _ CULOJ 

J^LSjJI J _(J_ c 6 J_ > J_^. CjI _ ^LC 

<A£- 1 j.Aa 5_>jLLo ^_0_<_aJj . ^ '£—>^L11 
■ (( jJL^JI jXJU-aC)) \b±& Cil ^IaII 


J 

JJi ^ 

M> 

<1^11 

CJ^UjL^ jxjlx^ 


<«Jj» Olj nC Cj jXLu§ 

cyw^VJI JL^ 

j^£l O^L-^jI CjK utJ { j^c Li Jib 
s^LVUi 


^.UJI ^fiil 

O C I 4S j-^p 4_lL^U I t ^ ******* fe 

LijJ^Ul iliLiSJI Sj^IjjXI 

.SjjjQXI JsljLcu^JJ ^3Laj^AxXI 


—sC (jl llj^-QJ ^J-o —1| 

c> 1-^ c>^J -^Lo^l ^1 ^jA\ 

2 6JI JAa (J-a L»_c i ^yC\ IA ( iU-S J_ 2 JI dlJj 


<JLG^ LlAcL^a I jl 6 jLil 3UJ . Lu^jaj 

Lo J-Aj ll»jJ _tjlll 

ol^j— ujJI /jj xAc. ^_a J_col^j ^1 

L_Sj_CU LuLs <<jJIjLII (JXLA^JI jl £ _ij^fl 

^jL> 1 \ \ n 1 I J_Aj _ uj> 

<LcH qh \l C^f <LjloLo| Li_(_uL_u I IajIc <Loj 

( J_^JI I J_A l^_) ^ \l~i'\ mi Cjjla 

6jLj IjjjJA-a ^£_S A J I I e\ \*\ a LcLoj 

J-OJlII 1 i lie <ljJ . pj A A II C.J A i 1 

4 Ia-^IjI (Jjj—Ia ^L^j| J-C JjJ_2iJI 6 Jj& 

. 1UII J-dl 


^\KuaCS sAiS :(SA) 

(J) \S^h. il ^-^L^ \ a nil ^ 1 :<jLai^J&> 

J_o_s ^JJjjJI ^ILljJI 6 jLj jJfe dilj 

^jl ^fwlxS . Cj>j> aA 11 lJU^I £j_o J-sj_o 
^Jl£- A^lJ Clj J-a-2s t_^LJ| J^S LjLijJ 
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jC.-dl JjJ&j 

c * — ljj[±j-u £_ifi\ 

o' 'r 1 ^ o'—J 

<JL_uj £. 4 \\ < Aol \ ^jLcAj 

6j j u-° j d>^ 

j_& Lc I_ oLj £“ l_ <-OlsVI 

j' je-5^1 jL ^ 

• i^j j' i -^jji <-iL<_<jj 
ujL^L d-lj 4 AlAI jAG 

LjLaI (jL»_ *-> 

. Lfl \a a As CjUjuJI 4jj^jj ujljljJS 


^J| V 3jjjj 4jjj jJ> ojlKtl jl» 

«ujIjj» jij^-o Lgjl ^UJI oALuJI 

Calxjjjya Igjl Jj <4jjSj «ualjjlj)>j 

Lo j^a< xil <LlaAI ol j uaLajltU Jj 


f-l <C£>J' £;l-JI 

31 dl \lc. Lo 4SjJe_o -LA JjjJ 

^_o_ (_uj Lo j_& I j_& S4J Jjjj 

. ujLjJjlLI 3 mill 


(( 


. Li£j lijLft ft! LijcuL^. JjjQ 


UJj 


.i_LL 






obMI 


cA!A^A\ ^^3 :(SA) 

9 ^ 

cAAAt qa JaA\ cbjA*i\ jas. 

^\ \ V\ t lA ^ \ d-di* cbjAkjXJ 

Hc3A5Xjl\\ AA 

^jAdl ^_L dJj j-Gjlj i<JL 2 G^A> 

<^Lj-o_a .CjLMjsJI db 4_iS JjxXjLAj jJI 

J-aA^-caj ^1 CjLLJI ^jj ^J—AG 

3 * ‘ ^” 4_cujjjJ G^jA^f I 

3^J • —^lj J—^J^l C 5 — 

{((jG-o^Lc.)) (JA jljlsJI >J_A jl Acl 

do Lij) L o ^j..Ait jIjSjj 1 ..o^ \ I *^fl 

^-Lc V L^_S . IJ— 2 *. E Jj J-^-o 

<<J-ojG _coil 4 j1Lj jJI cAjAVI £-Sj-o 

oLLJI cAL I jj Li ^_lj 3 I jji_ lLj Vj 

^11 3"°>>^ L5 " 2 J - 1 As jl_A 

^-Lc _ ^-oj cjLLd I_^i ji 

I CjL^Lc CjJ-^GI ^AjJ .CjLlAj 

(T) 4xajia j' ‘<SV —““ cr^-b 

cUIa L^Ljj I_aaJaa. (J—SLoa .metadata 

. (£jjl ii<ll ^J-AJLJlU CjLMjJI 

CaL^I^n :(SA) 

o\-a^i>X\ sAlu JAS 

^SjjulA\ ^1\ tL^dS- 

dSj^d\ 

ji^\ oL^. 

(jiJ_V | c_J_2^J :<(jL_Aa^A> 

deep-packet inspection (^) 
.oliLjjJI ^c. ol^Lu (y) 


^jj^jlII ^LLuJI —c 

^dJI —dJI ^1 

. l yp&A JL.j 

^S\ AS^jdAN sA^S :(SA) 
s\^A.v\ cdL^^ix^AA \S\ j^\ 

jJaa! <aLAc ^j, ,, Jo <uG :<jLaSJ-A> 
CjLLJI ^j£. is^s_c CjJjl I j) .dJA 

* Jliil Jj; ^ - K : JdJ 6^LJI 

<J_Oj^_o cIu^jAI LLo^2i c_j_1L CjLLlj 

^ _Lil UJJ_il 

<JLIjjjj ijLi ^Ab pL\ OjJ JLl3Uu_uI 

^_q _i_oj < \Lc ^.a ioLLuJI Ljj 

iJLuj JjAj . 1 ^ ’^LjjJJ Jj 11 ^j^LU I 

LT^J (_^ jLJI JjjjJI jJl£. 1^_L_ujJ idjj 
. J1 jjlC <jl1c. - < ^ l_SjL a a o < 1 rj . j ^ 
jJfc 1 a \ \ j \ 1 j 4 niHij ft a. \^ \ . \ QQ 

j 1 j\a 1L La I j < iJ L_ujJ 1 ^youu& jj ^jxi 
l^_i J-oLj ^iJI <1a jUI 6j_Aj .-Las 

^j^iJI Li .j^I oLLJI cAjIjVI 

uJLj ^-oLjjJI jl_a <Ljj-b jj_ jlojlJI 

IjS j oLLJI o_SjL Jtla <^JuJa J' J! 

V <j| . Js^fl LIjjl2^-o ^j-o <L>^. 

jljAo (^-L Jjul \^W J A^i jl d Vs ^ t 

dJj uJ-lLajj <CjI_jLuJI j _ci JjJ_ 

i_ sL-AlJ . Ljj ±il l ^ I I 4 ^1L1I jddJI 

ALjlo oLLJI cAL IjI <jI d_ !j ^1 

iojjil 3^^! ^j-^AlII jL < encrypted 
. L^b jj^ ^ 

J-a£- j_^_a (J-<-Aa^I jl_iidl I_o| 

^ J! 

45b_dJI dbdj CjI_jLljlLI CjI _o^L 

4 a LA 11 CjLLuJI ^ I jj I 4_bb_i oLdsA 


L :(SA) 
(jA. oL^i>X\ 

SbALd\ cbjl^i\ 

JX.LJI j-d^ t aA^i t l<jl 

V 3 d] <« 4_LLA )) 4*S \ * Vi l_^_iLj CjjjJJ ^ 1 1 

cAjIjVI jA^. L ^1 .4 ^Kll db uj_^I 

JILjJI djl- JujlII j_A 4jI^jJI —a 

<^AjlA^JI j .\C ^j-°J-l^ L5^ ^1_^LuJIj 

Cj 1 v ILl ^ j \*S |j I 4_ jj ji I Cj _J Lj 

^jl I^ \lc, 3 ^ A_Aa < j_V\\^s. 4^_(All 

jJj (J-c-sJL jlj-AL_uVI j-o 3 ^dA 

^|] jJi^I J I 1 ^ J a 6 J_ 2 s-lj i JAC cj—sajj 
.J- odl 3 c [^cJ| jl UJJ—<-(jL. 

CjLLljJI ^£jJ ul4^Jl _(All uli- 0 - 0 _i-<£ 2 J 

3 jj 3-0 <4jlc3j isj-z^. jjj^o I_^ a x^ijj 

.CjLLuJI db ^jJt_o j_t_u_Sj 31 
cAjli> I J. oa,l (,(n 3 ^ >a <jjJI Ll 
jj^JI u —S J—oaJI .—A— lLlj ^j—laJ 
AjJL jjj\ a SjjfcLAl ^Ij_(_<j <^ajlA^JI 
. LAL cjI _LlAo ^ljj^.V j 1 j_(JuLlI 


Jj j-l I jJJJ < 4 _uuAj CjSjJ I ^a < La 1 L^ 
3 j^b 3 ' u >^j • cjLLJI 3 h° -^3^1 j 
^ 1 oL>cdJ Lljd j^I Ky 7.ll 

CjLjJjI JjJjj £_jLj_Aj 1 ^ la m 

J-oaj 3lj <c LAs 1 yA l^JLujI 

LI .Jlill Jjj 

o^- 0 LS^ 

4 . ,. 1 < .«1 1 ^ * j f - . 

^1 6jd JAj (j-cA 

y~ s ^ 3^ - - - 

Jl—<_< jj! 3 ^ u_Lajjla d—lj 

^lAl JjAA 3 I ^Jl jyjAJI ^jLaI 

( jAjjlSj j| .4jjIj 6j_o 4 _ALAll 

j-ojj-ll CjIj yb 4_o jLulo djA 31 

Vlj < I- £jl£- ^^.aLAjI Cj -Sjo-i2> ^ -A I 



(2013) 12/11 f^\ 


52 


















































4_jljl*_c d->d*G ^_lc dC-A-oJ <j\ ^J\a\ 

^j-C cAJlAAjlIIj 4-1J A J)!*-! 1 Cil_ OCpJI (j-a 

* y 9 

u' l£>^' J—°U *-1 

^g - dJ U ^jl <jAj <£AjjI Al_2 ■ 1 1 dild 

dyl^la jAi^gAddALAI <S^.encrypted 
<jSJj . (jA, \ 2 \ 2~^ 4 Wpj) ^j-C ) ^JlL^Jl! 


(J-G \ tS*t \ 


ddAAJI 


LT^ 


o\-a^i*X\ AiiAS sA^S :(SA) 

x, O^Sjula 

A_AD K^jl 


<-a—t 

l^\ A_JLS ddld I_pL> I_JA. 

^jl jl <dl ") U/^IJ^M A.2 jl~G I I_cl 


LoJlic 


^ J>* 


JAu I d-&J < 1^ \a dd LcjJjlc | I j^Ju-U I 

Ed->d-%- 4_LaJLJ (3jia (— vUVt \ I_3lL~VJ L>dAj 

J^JUlLlL* ^“Lc-coJI £-C 4jj_(_<jJI ^g_lc JslsL^J 

dd Ajlxll ^_lc <1 \* c 4-ul \ * A Aj dd A Ac 

.SAixil 

^ 6j-cul JS jAd ^1 <^Alc <J-lAj 

£-JlAju_uj V cd-i^-J 4 jljj^jl\JV I 4_> A. i-al I 

~s. xV.II -cu 4 jlL*aJI ^Ia^^I 6e-l^y3 

JA.UI ^J-C (jjS-> dd dV\ . dild-> 4-1 (JjAll 

I ** s 1 4 ~V 4 I I A i 4 i 4 < 1 C \^ 4 ^lAj^l 4 jlcjlj 

■U ta ^JLC ujLcu^J 4_>A_call ^g_2 4-AA-ll 

J^jd Cy> SdlalLI ^-2 Sj_cAI jAd 

J-cJlIL dildj ij _cu^fl dlt <j-o (£I 4 -jjj& 

Alaxil IjVl j-A-2 

jjjki (j— ‘V oj (^_>^.1 

4_lcjljLII _uLLc SjIdV 4_Ad ^ 

^jjJ J^c I—£_y3 dJjl—dLaJI ctxy^J 

dilj 4_i^-tAjJI 

(£ I ( J_xA_) _! 4_jl^ < ^C, 1^., J _ 

c j-C^J dJJj ^ij . J- C .ftju. a ll (S lc. ^iL^sl 

^jl dh_(<!■%2 .L-OljI ^j (J "s.II 

^L*_S J^j-cJLJ jJI JJ£. ^^-2 jiaj 

JjlSj J^.1 V Lu^Aj — j^JjJI ^yji^jiSJVI 

■ . LlsL^I ll\C- Jjloj 4^^f <dllj 

d j\-di_a jj^i. ft <■ V S jS A_> 

■jl*\ tj I 1*1 >Q*Tt 4 . I< a\^ ^ 

- 5jiyiL-uUJ ^.ij^ - 

Read an article by Markus Hofmann about 
the related need for “application-aware” networks: 
http ://tinyu rl. com/cj 25 voa 

Scientific American, June 2013 


•*t)- 


4 jJu LojAj LlK 1 ,^ ^ \ n 

^ ^ t jla >q 4,\ \X c Cj LodA 


, Q <« JJXJ dlil-iLi-^J jljlS ^j«C ( ^ Ixl^Aj 


3j— j' ^ \ i ^<Ts 

^jl ^LTV-j 4 j| -d-UjJLjVI ^ Lc 

^jS-c_i ^j-dllLiJI ^j-uLa LaJL2 o^^-du 4 _cj 
. ^-cLcjJjlc ^_2 ^^jJI ^j-C -LqJlL-uII 

d) I (^_5^ 1 4J^ Jal I I VI 

.^Loaju_u*^I -<_u U* ( —■' Lr yy dilj 

dll \ x^>j) ^_>J»» a^> 

„iG diuLs <4 icLcjL^^fI _All ^_s 

4jL^_j ^—2 Q-s. I J—iJ dll Sjj— 1 -^ 

V ^JXI Ij I ^ Lid C I J ^ I 

4_cj U' V u >y < I dJ • I ^—yAjJLj 

4-AljHLI ^_C ^ j_Aj 

1 cK 2 . <{\is*i\. 4^11 j 4 j) A^>^kll 

djL^uS a it2 ^ 4 2 I Lc 

.4ju-oA-du I^-LlAju-uI ^1 4-cJAJI 

<J* ^ y l A oJ <j 1 jaL 

^g_2 ‘ I ‘ ** 1 ^ I d 1-2 ! ^jxi_^ LslI I 6 LA^f 1 

<^g_coAj ^yc ^Lu-oaj Jai 4-^.In| 

^glc Jx^^l ^jl j-ilaju-ul dllj £-a 

JS1 —Ac ^jj_c 

c*AnA ^isA\ oWv^\ ,vAuj.G :(SA) 
\‘A^ ^VAn\ ^ 1 \ 

<^-alaAAd (jxfiN (j\d 

Ca\ja^AjA\^ o-iuc\^A\ 

AA\ \-A AS. Ad A 
^ <\SJA (j\ A^Ad , 

scAjAri\ 

dLu_A 4 ->jLLc Jjj_j !<^jl 

4^jlAU 4_LcLA1I 4_lLAL 1I 4 dull CiAjls-ll 
I 1 1 ^ \2 4_^ 11 dlljdVI d)-c -Uj-oj 


^g_2 ^Ls_ 2 6l^J Lo£. 4S \ All ^gA (A^llA.1 
. JIAil (J, \ W n < l-l^^l^-duj IaIa 

6^Lu_u 6^) I A a ^ C \J) ^_c <_aJ AdlxA 

^-JlcjAI ^_c ^Ajlil ^jl_2 <(AL*_ ljj\ 

^ Lc-callj jj^LJI AU» ^gJI (AljAiVI 
^Au jjj-AL Al^uVI 

d2 i \ dild JAa c S A m I a n I j 

6d-A ^gA 4, \1 \ldJI 4 c K 11 ^ . A ^j^ii a Vi 

dj^y-ay2 — ^ I AVI 6j A-t-si ^gJfc 4_1AJI 

AjIa 4 1A. 4_cj ^j| dJ^jd ^ 

lt^ (j-° < *—^^*- c ' LS^l ^ 

<4jl1S_Aa ^g_A A j| 6^)A_call jAld 

AAjI CJtyj (J-A .dildJ Aaj l_2j_ 

4jlLAa) 4i \X c ddl_ ^Aj \ ^j| 

4 Ac. (AjAlIII dJ j> AdAj 4 ja1a-AJA 
. AAjI 4 S v t til I AtJ 1 

4£*iA CiS-UoA-u\ :(SA) 

^A oAAA\ 

[jrS$£\ AdSk .ddjA\ 'SdAj d^\ jdd 
(j\ dSdAA\ ^k. ^AA\ '<ASj^A\ j\dLd 
S\ ^ r> A-^ACiA 

4 _AdJI I_ jajIj-a d_IjA :<jL^i^A> 

jJdAc ^j^.^fl AjIjJl^Jij Aju _culj^.j 

^gJI lg_LujA ^gllll ^.AJI oAAjJI {yz> 

. L^jlsJA-c 4jJlj ddAA jJI j _SIj_c 

^j-c ddAAjJI dl_t ^ (Jl_cujl (jSJj 

jaj-c ^gA 1 ^n^ 1A1 ^ _1AJI <^Aai ^\c^s. 

. JyG-call ^ AA^A ^ (^jSj-c 


Ap. ^djA ^gJJ J2~\n dd dild ^j- 0 *^d-ij 

L^_a_tAj Jy2 ddAAjJI ^jLA» ddljl^ dS.Ti 
^g_2 dLdl dd^A Idl <^AlcA .4S-i_All ^g_2 

jl Ly_pcj_iJ dLA <4 _ljlc| jjj) isis <Jj jLAa 
^gA ^ IjjJu-^ AdAc Aj_<_u A ^-c^jj 

n J) ^ ^ 11 cA^JLJlJ {Sk AaJJ j < j * ^ < ddV] 6d—c 

Ajp-c ddAA> 6d£.A JAjlj _ujA 1 \Ac 

^dAil ^ jl jJJaAlJI <11 ^ 
.4S uTtll ^g_2 Lpc ddAji*_c 
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Jfflajallat 12/11 jiamji 29 aJbji 

gl(Dloom 2013 j-lju-ujj / 




jjjj 

Q.\ A3 jjsjV&T^\ A J J£-V_i_uj dk A_e\_uA> cAjJJ^jAI ^juAjui A\ V^XSAN o\ 

q\ Aj\_jA» !jA V^vaC. \ jAj^kkl AAlkW jjdl\ |JA VaJfcs^L^ I n j\j 

& x 

.V^jA <dAjA\ ^jua\ ^gk VlA'j \_e> A_i^A-£- cA jVa^. ^ JkUl£\ ^\ 


<j £jj .M> - <j ^jj .C .L> 


jJawtJ) ^^jjLaJI cj—L uajJIj c jJ— j-^Laj-11 

j_t-o!iJsl <_o_cuL eJjj allj) amyotrophic lateral sclerosis 

cdJlij <(l uid Lou Gehrig j-J d J j jl <ALS 

^.ddl 6 ^ja£. ^Ldl jr I_=djL la--ujll dementia 

• dl£j <J^Jj-O^I 

dj) u-oj^jL d Jj j-0_iLAjJ| d J ^j| jJI jJ_ lLjj 

^j^^A i ^LjLO <JLJI 1 A^> (<J Jail ^j^lj_O^M ^jA 1 4<<d 

< : \ O ->d 1 oLalxtr^VI & jjft I Jj-Gj . l^j jIAjVI j I jAjJI (jjda* 

^^"i^ 1 _ ljj e LoJjlIJ ( jxuljjJI <l» <di_Lull jxdaj l^_j| 

djl-djL I dh^ JJ^dl I JJb djj t_ i I-'U.mV 1 

(^ ^ (jjd^ J ^—aJj jX^J jxdaj I-^1 — jd-ojll <1—Jjixll 

t_ 11 1 Leu 1 t,_al < m A\f ^J1 <t_slia-U 4 jL^-J ^_3 <4jLdjJl jX^_jjj-<_u_a 

<JLoJlJ <_u^U 1 is~\ \ L&jjjiaj jXJ ^jJI <j. <jl^.^Lc 

J-S-J j|^ Sj-AuLlG Lfl-d jjxJU-d ^J\ d 1 ^jA (■ IJ 

CjLjJI ^J ol J ^ ( L^jlo —cul 

^jJI <jl£.j_LI < \ \j.s*iX II CiVLaJI jl < 1 *AjJI ^LJI 

JjlLIL L^a| .<g\ j ^jJsl e-J <-uj 

(^AA jjJLsJl olj_ cjjlC. 6^)1_ LA (■ LiJ I 

SEEDS OF DEMENTIA (*) 
neurodegenerative diseases (^) 
cow disease (Y) 


^SJ 


y > 

pathologist c5 _uijil ^j_cotl L>_cx^L 


6 jj^.Lo <<bl A^>11 < 1 \ is^y. H L^LaJI ^ja <jul*J ^_s ^ _cujj^jlU 

j) ja < Alzheimer j_AilAjJi *\ j_ j jj jA,,..,jj-q ^Lcj c j_a 

^_o_S . <jlLx I jJ I 1 ^ 1 \ 1 ^ 11 ^_ojjj V <jlsjL < oj S\ \ a < i \ njjJ 

(Jlj_caJlj S‘ l ^ \ ^ jjjill J^JJ IjUj Sjljll 6J-A dul <jj| 

jJlC j-oj-il ^_t-£ajJsl (_ j I jla_x-(£3 i I I J__^_j 1-^-1.^ ^Lc Lo !j_A 4 1 & I 

jli cjVjL-ojJI 6j_a Jj-C cjIj1^x| dj^xjJlj SVIaLLlU ^JjLLII 

4-tuij5L\Jl CjLuj^jjJI dljJ_ la (j\ iJLhTsl 

{ j^\ j-^VI 6 j jcj j ojLa^JI ^s clumped proteins 

Cj djJ _cu <juijj ( <ju_ujj jJI ( ^a i a instil 

^UjJI uj jAA ^jJI <a\ _cJI cjIjjjjjjJI d_£ <^1 ^prions 

A Vi 1 6 JjjxjII CjIjjjJ jdJ 4 -Aj-Aulo COJ CjLj jJjdlj 

<La jllll 6 Jj J_dj 1 x A d j << 11 II I_i^LaJI _ X, \ \io 

6 jl la 6jj ^jlallJ CjIjjj jjdl _c Uj \ x*\ _3LjjJ 

Ldilj| c5^j 1 <a 2 Id i-oL-u l^Lcljj <a1L-o < L xa J j^jlIIj 

j-cVjlxJI cdjlxdl ^j .J-^^I l^-Ld^-i <Jl£-LcJ ^LLlc 

V da <jJ-cl3l 11 6J-A ^_SjJi_o Jjjjl^.LJI J_t^ajj <6j_ l^.^1 

Jj ijjjjdl jddl JjjLx ^jJsjA ^_lc J 

Loj < 4ju_u^jlL1 1 ^juu-oJlII Cj Li 1 jla-i-dV 1 ^ Lt-dd OJ^ad 




jJ pIjj jj—<-oj£ jL ^1 jj j^LiLibjJi p |j l^-ii 1_cu 0) ^ 1 MiAnll 

.^1 ^1 o-a y o-° fd^ii L5 -L ‘djjj^ 

JjaJj ^1 <jAi5dl fjc. c-idjUl fj\ :CilduJjdI Aj da j 
<JjLo_o CjVJ- o jll j ^ n Laj < Jj Jrx 411 oIjjjj^jJI l^_» 

^jIx-ua l5 _L 6 JjJ^x oL»jl^ ^Jl Lj ^j JJ ^>1 oLjjj^j 

. JLdl 4 i us~i* 11 (j^slj-a^fl ^jAlXjS <LdL*_Uj <jtjjJl 


Yjl OJj| (_£j-ll y-jl » : n\<^ 1 jA J :^Jjj JjALa J ill idLuASl 

Lo jlc ^-hj <<jjjua ^Aslj-o | J_o <b Ljjjj LaJ jjl^ ^_yAjA 

jG (prions oLdjjjjJI) ilL^Jl oLjjj^jJI 6J.& j _kL 


c> £L> 


. CjIjjjij^jlIJ <1 \9 \ »UII t in11 <jjjujj J_a <G Jjxj La (JjLk. 

11 <JjLa_a CjLl1o£. dll—lA ^jl jJ-U :ajbl \ Mil J j JJjjJ I jdj—O 

4 1 1 ) (j^lj— ^ 1 -uajj (Jj— 2 kj (jjjjdl (j^aj—a AjJ-a-i 
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dlld J-*a I <dla-<-u^J_^l^> (_xA J *U^U^ L)^- jLJJ 

4jaajis jnV\i djIaaJaJI 4Jla \ CJD JjJI ^jl daaal (jfc± 
da£. ^fl-ka La I jaa^ CJD J jJ I fj I La_Lc < I JI_jala I 


. 4a a> > Jl P ‘ '^' 4 D ‘ ''* 4 ^ ^ 


^j-o] <^aajjja .B .S> ^I_3 _ lVjlxJI (j^JI CjlaaaLaa ^_3 j 

4a j_a j \ ^ ui w<<\lj_a ^j\ _ uj ^_s I_u^jlaJl^ 4 *_aL^ 

^aJI j <4a <^Lllll CjI _jl! eja_call JaLsJI 

U_A ^jl J 1c Cl-d <l3j|jJLa 1—la^ a s ^.jjJI Cj \ is~l I 

<spongiform encephalopathies 4 i Vi4 < nV) £LajJI 

C_J <■ t M*N \ ^LJI l^_W I^Jla dilj^ UJLQ LJJ Jj 3 j 

( 4jia»a«L I ‘ ^ 1 *n. \ 1 1 d 1 , , < 1 , , < ^ o o . ^ L i i«i i «1 | d \ \ ^ 1 j d \ i''t \ 

^jLi Jjl^J 4 jLljLa 4_1 J I 4 jl_a c j^LL»JIJ <J _JLJM ( J(^J> £_a2^ 

^j-a ^LalixJI _ L=lJlJ I Cjl j 4 l _<-oa Jj-^a j_A J cLaJI 

dll j ^^1J .((PrP)) ^ cula l1JjJlIIJ <6jl C JaaaaxJI _aj^jJI 

(( IjJ)) Jl ^cJJsua^-C 4- cLu-OlJ <^Lij(J(ja> ^.ll 1-t^ajl dlt5jJl 

cjLoj-co^ ^ jnaull (pree-on jjl :i4<Ja ^jJIj) prion 
^jlsj-LI J a 7 m ^jlII < 4 , \\ nj^aJI Jal jjJl jaaauJ j < 4 ajada 4 \ \ njj_s 


j j^UlaJI j I_ )J \"\\ \ 11 J CjI_CUJjJlSJI ^j£. < La JjAaj 

^_cujjJI j_a jJJsL^il Ij_a) .^VI 4ij^xil pathogens 

cj Lul ijja ^ 1c. 1 ^ K *V) ^ c - j J-° J^-l ^ j^-11 

.(Z JJJ.^IL infectiousness Ci <<nl L^JlsJj <4.^1 JLc 

IjjLa ui u^i ^ 

£_oj lUjL^. (Jji -caJ 6 jl^- 2 l CjJj^ Jlj 


Creutzfeldt Jakob disease (^) 
“777© Prion Diseases,” by Stanley B. Prusiner; j| (Y) 
Scientific American, January 1995 


. 4 \ aalU du, oLil^lsuakl 

o^JI U' ^lll J ■lAflJI JJJLJJ 

6 j-A CjIJj -CjI—jjjjaJI -JV^I CjjLa ^z\\ 

j-JjIaj Cjj^-Ls duLTV tj _Ui£. ^_aaLJI ^jj-sJl O\ 11 

jll^l jJl -aaJ fimi Ja£. ^ja^yC dJlai 

I J^a 4 aa-cu-aa uoj j 2 j <( 5 a_ UjIII ^laj ^jl^lll) scrapie 


^JL^. Lj _<_ai LajJL^. dljAi 4_i 4al a^> 11 plalj) 11 ^ _caVI 

^LaadSa_aula ^LJ1 I Ja .4 jl£. lU j a^II JljJ 


^ju-oJlII ^jl ^ ^>.11 <1_ 

Lo-AI <^jtja^.la aa-A J ^jaj-J jjJ 1 <ju^JI Cjlaaaila • aa^aJla 

oI u^f U^u^lj-ll u-^j-° u' (j—'i (j—■ 

Lcjlj-C (J-aLsJI jijj 4aaJta J_ 


Saaa 


^j^jjtaJI La <4ai11 A^jlS ^jl jl laaa^C J^-caa *_Sjaa^aaj 

aJijjJi_a j_A Lcao j iV\ ^ JJJal daal^ <4_iakl^£.| j^j) ^ Joj ^kjaJJ 

^jl 4^L<ak| <4ajLa£.VI daaaajjalllj 4aj \ \ < \ \ 11 

J^I^LlI jji- a-SliaV 6jlc 6daa ^aJI <4 ,\C-Ll 11 daLaa_aaVI 


. 1 iA\) 4aalc uul^ <disease-causing agents iui j^X\ 

^^..ja V axi a a 11 ^jla 4aajjJI 6ja^ Ca%.j I JaI 

^jaj,AaC ^ A^a Jjlj Ijaa^ ^_a^l jaJtaa j <ua„\ JVJl 
Li^Jaaa L<ak^-a Jl ja V ^Ju ^£.ljJli < jaj l V\ 1 1 6J-A j-aaj ^ 1c. 4aaaa 
J4.-S.V ^jaja-axJ I d)j-sJ I Cj iaa-aa-auk. ^3 < J L^. 4a I j . I aA^ Ic 
(jnl^.1 4aal Ja-LI 41 tl.^J. 1 ^_S dll Jal Jaxxa C£^] < W> 
LlL^. l^al_aaa j^^jja-a4aaJ_aa 4aaLUaj_Jl 4 \djjJl oL^a^fl 


(SJ —^ U^J-°J U^J-° u^ ^LajJI La^jJjala 

U-^J- 0 j-^j ‘Kuru ^-Cja J: p^a 

jLJ 4/, \ \ 1 ^1^ a all 4a aaja^ 6j(j-aoa aa w^> ^ JJLa 


A itZ, \ \ 

C^jJ 


Lf 

1 i\ 


jlalJl 4 -LlUj ^ j(j_AJa Jaa^ila ijla.^ <6JadaJI 

4al^aJI U-A • dlJJ-ll ^j-ll Laal J (^dja 4 d^a 11 a_2 jlli jJI 

J-duuJI ^U^J J^l a n^ 4-aajLa-a 4>C ^j-Oj-LI ^jl 

^jJI j-a^l t^j-kjJsl IJ ^a l^aLa ^JJI 4,1 n 411 dlj^l _allL^. 

Jilaal J!iLL (j-a dlljj < JjJ-a a ll jati ladx_a ^Lalc ^jl Jja 

.J^LajJI J_aaaJI ^j_a j_ 2 ^j U^ ^tiajlsa 4a_a jl J£.| 

^j-a] <dh AitjJa^.1^ .C .D> j!$l ^ja-ajJ I (JJ-S-II CjllajLaa 
^jdjJla ^jlajJsl Jilaal <6j^l-ajj [^$aj_a^l 4a^a-oJI X a 

djlaaja 4_*_aJ^f j_aula-a ^ic al J^l_ 2 a ^jaa dl_1 jj 

. jjjU^Jl ^kj>a laL^aaa _a 6J^- 2 aLa 4, lC-La J 6 jLaa 4aj_aaa*^ 

4aa^aj_aaa CjI JJ- 2 aj_a aljJia -a <dla_aujd 2 al^> Jaj-3 ^j^-aa LaS 
daa-Aj^aa 4aaaa5LC ^kl^-a| ^ j(j(j^JI ^kj-a j\a 4^J\ a Via d \. a 

^Jj-aa j_Aj J^(CJD) J-Lil Mil \3>«A "C5J_^1 

C> UL^' <T i j a ^>j ^l^iJI ^j-a ^jlll ^ 
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CGjj^ 6 -° ^ — uj & ^ 4 -*' L-JLx 

liir I ^_o_ <_uj j <LjlLJI £”jLcx £ al <^_LLx ji-G 

4 instil iL-jLk^JI ^_ a I_o^-pljij <(A |3 jl amyloid-beta 

ixLxJI JiJj ^ xAjGl ^lll neurofibrillary tangles lAtill) 
c_a jau j < jGjjj aggregations djLcul jS <j-a 4 ljS-a .Lsjjux 
d^LculjUl 6 jjfc j n^ll jaJLi La jAcJ . (tau jX-cuL jGjj_dl I j-A 

aV> ^_Lc d-> LlGJjjJ I 4ujj j^-ft-i I e_j cuJ j^JlL Li 

^Jl 4 U < Ad .jLUI j| llLi_s - j \ \jLWl ^_a 41 j 5 La aLjL lJLJi 

eJjjjG jiu-^l CjI _a a xl _cul Cj LljlIji^jJ I <sj_A jl_3 <dllj 

protofibrils 3 _ujjJI CjLJluJJLj oligomers jj_a^GJjVL> 

4-jjuljlLxI I 4_4jlL>jJI ^_3 JjxjlJI 4_lj JjL> I_Gx> I j \.all ^iJI 

.neurons Calljj^UJ 

<dLu_u,jjjj I J-i ^j-caxJ 1 jjaII CIjLjlLcu jx.1JI ^-SJ 

4lLijixi j^eiLfcjJl p- I J JlGllI illl^-aLi 4_llLLll 4 \ aAjaII jl_Gxl 

(iiijL-x <CJD *UIj jjjUI j lyu-^j-ll <JLGlV <i lll_o_a 

6 j J)^ l 4 -xJLt^ 4 , iC.La J jlj^ei Gj_cuj^f CiLcijl 4 _*_aj| j 4 ^ 

jxli t _J_G_CULO <J^_CU_iJ dllj JJLJ . J-O-iLfcj-l I ^ X-^J-^i 4jt_aj| J_a 

dll S\ Ll£j] Cj^JLi H> j <^Jj_ij .R> ^j-4 4_cullju (j_ijl 


^jLG [L^LxijXi JJ^ ^ OcxjJI 3^>° ^ 

<1 j j-x-a ^llll ^Jl <dLu_ueijL<_ul j j ^11 jaJj .<JjLox> 

j^xiLfcjJl «d J Cil J :xl 4^. ^-Lj jxJ _ijjiJI ^j-4 Li I ^1 I 

jJu-VjLi Lc ^j^jl^-LJI ^jl ^-o ( ^c->j, 11 4 K xti i 

V 4_jl JjljlS : I_o jjdG J^_!| 

^ ^1 < marmosets r * 4 * 1 11 ji\c ^ ^ Li ^ I j) \ < < i 

^j-4 < J 0_il_AjJ| ^ ^jJG 4jlcLcJ 6jl o 4 Li wii 

.4_i_sl^iJ 4£,yxxoj LLu-Jjj^-L *j\ CjLxjjJ 

J_xLj LiJ_x ^5L.G 4 jul^jJI LljIcj-o^x-o <4_Lxj1I 6 ±& 

Lxu “ J-UjJjLO | l»il La ^-acdluiJ Cil SjjLJsl 

SjJjlII JjJ-i ^kjjLi bj jJt-uaJl 4liLaSI^JLi ^JaLxJI ^jixLlI jJ 

^jjjlll 4 _oSI^jJj ^JalixJI ^^LulLI Ld-caL-u ^LcLG ^ILg 

^jJI 4 i\ i ijj-Jl ej_<_u|jjJ| (j -4 isuu ^Jl 4_iL^i ^1 J^Li 

CxJlAj LlLoj^£. ^jl J_u .j-a_iLAjJl A J ^LajJI 

6 ^)JlS 1^-3jin ^ nl i I 4 JjlL La j I <jiia^. 1I Cilji xall t^j-i_i_oLi 

. S JjLlI j\c <ixj^. i aV 111 CjL^jjJ (JS-djULi jjJjJI 4-jL-ixx. 
LjJaj 4_^xj CJjjdu j-dlsJI Ci 1 i i» a t n isu_ulj I j 

^liJI 1 xjl 4J JJlII 6j1-L1I ~y a ^_a JjlSLj J-X. 

Lxi_i “ Jjlj jJ-La^fl ^Ij^xl 4 xa jj^JLi ^ jJI »J|j^JI 4 _xjl1L ^ joj 

3_3uIbJ J_L^xii^a APP) ^J xtidl 


IS MISFOLDING BEHIND ALZHEIMER’S? (*) 
microscopic (^) 


- - 

\_av^ C.NNaW^ev 

CiVxiJ^A\ dA.~-i-^i j_ [y^yz ^ CxxL Al_i-u\ ftp* 

4jla\jx^ 4 \ \ x^%3l.\\ c\j\->Iij.r> '^Vlj_u\ A s\>\\ 

VJ\a\h\as ^ucWev 

ciVa^'i ^ 1 m\ <jS yj> 

A — a\A^\ \ - 4xAA'i\ Q <>\ 4 — slaVxi 

0 ^^ oA—^3 • LS^ A I M^TiW Aax^xxW 

ijM ■ .A\ ^ Lf^j-^xA.\ ^^kx\\ 4—Xj^ 

. Avi cA-x-a\ ^ 5^3 



1997 Jjjj 6j_iLxj jjAJLi 6Jj^x Ci 1 v\s JAS <dUj 

.6J_A 4liLxj| 

ji 

t- 1J ^_Lc Cj _ij^x I _ill <<La_a_*_ll CjJ _x^xll j_x.1 jji _clu 

63-A ^jI ^Jl <^^j-XiVI 4,i a i&\\ 11 .t AjL , AA { ^Icj ^j-ojUjJi 
< d J£-VI J-oLc I AjUlal ^ ^jJI — cj! iljLi^AVI 

^_S ^_<_u jIj j l,atm Jj2 — 4j^ji _<_u^l^JI JjjjjjJI ^jlalj_a^ jxall 

(J& J^lU 4jlo_cuj La <4-ljLa-a 4^jjlxi ^LajJI 

4 J jj _call oil jjjJI jlj£ j .pathogenic protein seeding 

jl 1^ \\ a i 4, i \ Ajj-J 1 jjJjJI ^jl_3 <4JllLa|j ^jlijdjJI jiij>a ^j£- 

^j-Ojl.1 jL-aljl j_caLi La-a < Li^LxJI JjlS j_a J^jlj JaHJlj ILil 


L^Sjjljlj (jl ^j -11 ol^j-i_call 6 d-A jJcciuLij .j_Xi| ^ L>° 

4-iixsJI jl-cVjLi Luj^ ll j-a5LG j^xjj prion paradigm jjji jjJI 

. Lj_aLL 4 ^ [\ A a j J n 6j-aJ-a j-lal j_a I l^_j 1 uin ^lll 


W SjA»U)J1 jj (- ^kuJI lJlLj Ja 

jjjaluJI (JJ^-II oLulLcu ^Jl -LaLljVI Iwl^J Jj^I ^c_JLaJlJI J j-3L_i 
(j-^lj-a^fl jlj-cul ^_S Jojccu ^jjx-slill ^jjJcxLJI I J_i Laja£. 

CjVjjulJI ^-2 ^xl_alAMJ IjJLXa CjL^jI _Ala 4Lcx^La_i 4 jljj_>jjJI 

LolXcu V <4 XculnJI 4 \ \ 11 ,^d djL < AVI j4jj Iff 1 \ i 4jicLajJI 

jL^ l a j A. 11 cjJi call fj>a_iLAjJl ^lj L^-Xa 

4-O-Xj *^Li jjLil \ ^XJ 4_calx j2c^_ijJ jAij-II | JjLi Gcx-x < j_call 

( l"i jxl . 41 j£l J 4 jlXX-cG LJI_UJ <1 _1C CilJ) i 4 II JMix 

c 4 lc 1 X Ai j j_a_il_AjJl f-\ J ^jij JJl_aJ . 4_cull 4-^ Lex I jJLX I j 

4l_cu 85-11 jaC. ‘4, \ x u 65-JI j aC J3t i dj|j_i_cu j<1 a (_J^ 

.^j-oLx-cul 4uilj (j_a JlxIj aVi j_xl 4_i ^jLcexi 

j^jllJI I_ctca l a A il j_ax*_ll dl_!j jjcxL dljdl J_ 2 J 

cj—AJ 1906 jxl_C ^-4-4 (j-^j_ll Cil J-ex| ^_S ^_ IjuiJj— all 

j^j ^Jl — 4-0_cu Li LLxV jGijII eJij£. (^J-ll — <J a i LftjJ 1 .A> 

jGj_La-a jG jl_cu ^^i.( t l^jS.to jGLa_CUJ cJj_xJI 

senile plaques _4JI oL^yil LojfcVjl I^LajJJ 
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w ^LojU «UijUJ 4 «j jodJI 

Mcrl&j jj l±i jxj 5aLuj VK < M ,.\Wij (^jxli ^111 oLxuijj-dl jl 
J-obdl J5 u_uj ( 4<-aAj JjtjJLj ^jixl oLxuijjj £i«u Idwtlwt 

4-1 j L^oi Lxj , ,,<V;il 3 i II ( j^|ja jjjd ^_<_uLxiVI 

LLu-j-ujixai jujj-i oS jooxj j-juLaJJi pI j .j_jo LjjJl 

j^l ^ J4 .iLaC jOj-xj £jia£ ^bloJI j-iaUI j j 
- j-JU-oJI 1 ^X 3 J jXlSJI L^lo - 4 jlujJj-i ului.ijj ^Jl 
.4_»l^_U| ^ 4 xu^sjl1I LjMoJL ^j^l 


uysji 
LLu~xujJxal 


^v*_ll liUU 




SPREAD THROUGH THE BRAIN £UjJl jluxijyl 


jbUo ^xbao ^Lla-i LLu - Xj I ' > <_uxil jjJ 4ili_il jlsoXI ^14'tJI 


JL4Vi^l J_1ij <((j*wa^\ £UjU 4-l^.jLsJI fcuRlI j oilojJI 5juJjlll 
£Jo. ^1 Joo OlgUI ^ij .(bj_ujl\ j&) (^jl .1 4ailoj jbLo ^1 

.(jjuol\ ja£-VI Ji A* H O^Lao ^ J ^JAu.lII £UjJI 


DAMAGE TO NEURONS (CiU ^xusjd\) CaliI ^jl 

jajSoJjl ^£ji ^111 ijXa-aJI 5jaxoaJI lio-jojl ^Vl oLujIjS 
<<Ui.L3jJI LtMaJI jo La d-iLiil Jl JLou^l bLai ( <Luj_l 1I OlioUl j 
.O ljjjjHI (jo 4-uLo-tSJ| CjIjLx<_u^I JL^ool olsjj JJj to n<n 1 jij 
b-1^0 La^.^. jjSl LLu-j_uj±o 1 CjLxiIjS i ^Js hM l oLaojlll j 

.4aiH>l <L»jl 4iaao L>MaJL> 






03 


CjLxiI jS 


^ J * 1 

(JjlajJI d 13 CjilujjjJI 

DOMINO EFFECT OF ^bL£JI 
MISFOLDING PROTEINS 

( J jhi \ jl LLu-jajjIo^J jSba 

|jJiQ^hLU <>djLuJ 

<djjLao LLu-J-ojlol Calojo. 

Libia. y&Jj LSjjx j^n 4 
Li^V Olioijj-JI Jj-aiii jij . Lso 
4 _lLa 9 l 1 I Ijo ijj_i J<uJjjj 4 oi|jSJI (j£ 

cj^Lal ^ 1 ( 31 « i^'i 


JOjlaJjVI) djoioa 


(4-u.tJI oli Jl j 
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Ifla LLu- ol_ ^LlL Sji_aJI idG 

Ljljlj - JjljjJjlo^I ( jA ij_uS ddl_col d^ dd^ll — <jjuulLJI 4_!L^JI 

. j-Ojl_AjJl ^jJzjA £^laj < A^a^Lk. C^h ^jJI ^Ijlill 4jLajl ^_a 

4jloS £_a I J^is c_J_<-ulaaj ddll^ 4 -^.jJj ddL-^jUl CxK_ ujJ daj 

4al II S Ja £_aj (^laxil £^laj 4_t^Vol ^_S I_ jul> “ J-UjJjLCi^l 

1 n*ii ddLo^VAJI dlll^ I dl VI l^oajjj £j3 \j. j 1 V 3jla ^Aj . Lola I 

4jLadVI ^jl jA dl_Id ^j-o 4 jloA| ^oSVIj .ddLoajJJI _ ujj ^_a 

jJ <^ujSjlII Ijlu“JjljjJjloVI ^ 1c. _JL^J ^ ^lll 4oGlll 

. 1 n ilja-tl SjLaJI ^_a ddl^lll a tnl 5-ojVJI jjjJjJI 


o* 4 — 4 


<1 4 i -^J ^ 


LT 


VJ 


4_La jjj .(amyloid precursor protein 

UliJI (jA 5J_uilm lj|di < 4 1 llll 1J ^V-OJ-II 


( * ) LLu-j-u5jJu cJl& jju 

^J±AA Lla - JjLJjJjLoVI dd^fl-ll I 6j|jSj-ll eJjL^jJI (j I £_ft 

^jJzjA 4jl_ft J I (j-° 6jj^.Lo ddl a.^ Vol Jjl^j IJjoj <j I 

IjULJ - JjljJaaVI ) ^J| <\.A((L^. J^-duJ J-i_LOJ 

*ljlj .ddL^ojlII (J*Na7m 3^ J-A SUsJlII 

dd3 .4a^Loill 4_1 ju_uI Sde £"^laa d)l 1\ \ lc (2)1^ ^alLlll dLnll I JA 

6 JA Ldal I laoa - JjljjJjloVI '_ a a '‘lj|j dlll^ I dl loo_a Vjl IjlLI_<_oj 

llA loalj^ c-L^-j . Lflli* \ dl^ll ^£jo-u duuil SjLaJI ^_a 

JJj (_d- jdj fJ 6^' jjj-° > ia d 

oL^JJ-UI ^jl V < A ^ <^LajJI Ijulj- JjljjJjloVI ( jxiJ^jJ 

• ^ c5J-^ 

di*.VI (Jj-2^. JA2 ^IjJI LJIj- LJJ Lcl 

< cjL^->^JJ1 (JS_i-Llj (JLojl^.1 jL— i_u_2>JI 

. llLu - J-AJJ)K^VI Ij_C. (£j _(JuUlII ^LcjJI oL\^-a 

IjA Ljul^J dLs .Jllil (J \ \K a ^ 1c- <J|J Jxi ill o L<-UJ|j-iSJ I d^.L$ 
^j-o Sj^dl — <a£.L o jJI oL^yjJl cjdilj JLalL^.VI 
6^-axilj 1 \ \ \^k <Jd*-ll APP Jjlj>J)I I (jdj^ <JLjlLa ^jI^jl^ 
dilj 1 ^_jLJj tjjjJjJI ^Jlj — C->1 aA^-Q-oJI <jJIAJI^ 

CjIjlAJlJI CjJ)^ ^ 1 UslLa (4 ^ , : 'i \ \ | <L)lcLojJ1 Cj VAJ I ^jl_ ljj 

. ( jjjJ^jLII \"\ \ s - _\ \s jJjlcVI ^_o Sj^l J <L)lo^ ^_Ic 6 J>-^dl 

^ vC <Li_cjVI £ya 6j^lil CjLx-^^IAJI j tdilj V xA3 

( IjULi - JjUl J) I X ^1 (JJU J_t_1A l ill V ^-ajl_A^)J I £• I J_» 4 \\ / ^ 11 

<_»L^Ju_ul CjL-Jlu di CjI o' JLoILzsJ 1 \'\\ \ 

.4_x-^VaJI d>^- ^ \ \ac. f- Ljl5i ^LcdJd IaU^Ii <_»L-^V 

Lj_U “dJLJ jJjloVI 4jJ JJjULLC ^| JJuUUJ ^1 <_J^dll d jVI j I £_o J 

** tfi ^ 

I ^jIa^JLJ iuu^i JjJI IjJjI <j-OjlAjJLj 4 iL-^VI _fl.~l.ftN 

(j-C IjlJLJ “duJ I \ftVI 4illil| Iju J)-U ^ (dlijLftjij A ^lj ^ 


DEFINING THE A(B SEED (*) 
.38 ^ t (2006) 9/8 jIjjjlII f^\- vdVkA^)) :^j-L=d I (N) 

.64 ^ ,(2011) 2/1 jljjAil ,^cj\<« jaAa^M\ ^\a» :jkil (Y) 


6dA Lll dd^dS J_aJ .Jjlill 6dA die I_ J1JL> “dAJ jJjlcVI Sj J_l 

V Lfl_j| ( LlijL^j ^_a <_o^. djlj^ I_ m<J d»-LI djlilj)II 

t—i i \ V jJj u Lo^ ^4-^) (Jft 

iaL^JI Jfl t,nj ^l-^^JI 6jjJu-^ :(iaA2 ^j\ _^jjIVI _<-u 

c_j_cul jj LI fl ^ (j I (jjuui^k lA^)-aej Ifl ile 

. Lu^dJ 4 X Xlhj j^J l] 1 ^_a IjUD - dAJ J)1 1ft I 

^3i^j LLli ~d-iJ j\ iftVI lllL-uljd ^-S ^1 ddJ 

j^Lofl_ul dJlii^.II^ djL^->j-lJI l iK ^ji <jllil 

<^-ojLaJ)Ji d d cdj A11 (^jji _<-u-ll ^ i II (j ( i*^\111 ^_a 

^J)W\ 11 | d I_JLJLJ “d-iljJ-JLftVI I jl 6j_ iHn ddll-JLJ ^jl_a 

<(JjeaJLii j .^1>J-II (^dll ^lldll ^A ^LaLlJI 

dd V-e Lai! I ^_a IaJ^J ) ^ I j ^ I I j£. j \ \\ 11 

^bb ^~' j c sj^j ls—® f-@—^ ls-^' 

Jjjlfl l^ 5JJ(J_(-all 4 1*1 1^. II ddl J-lUJI J . I_H)Ll “d-JUl jJjloVI 

dalJ) 1 i ft VI (j-G jj^ 4 » i ll-) j \xj> I d-^. ft ^_a I 

o_a^JLJj . I_\ \ \ - dalj)l ift^Ll <i=»al^jJI ddI_aa^aVI ^ I APP 

^_3 jjj fl JaJ la I daa joj La^J ) ^ I d dd I_oV-C jjJ I ^ LoJjlJ I 

<<OjOj _(_aJI j^Gil^e VI jjjifl l^ ^ja I ^ I die. Jjl 3 ^1_odJI 

I da*. Ij_Sla J is~i\ ddl_HIjj \ 11 dl_doll (jjjJ_^aJI 


(jjuJ& ^j) 4_aalaJ Llo l^l^jdl^ . ^jH^—ll 




^jal_(_uVI (J-ftlaJI ^A ^IsLlJI (^jLlJI ^d iaaa ~ dalJ)l iftVI 

<_a^s_ft ^_a Zjjlu& 4oej iH 1^. I d dl_a <^_oj IajJ 1 ^ I d js^lG 

.^LodJI ^Jddl 4 ilft» 1 JjVI JjdL^-il ^A la 
4 -s. n Jj_taijJI <Jj I ft s la Ida <^JjVI laojlaG JilHj 
I jl jl ^aHjJs eladJI jeo call) ddLtaiVal. ddal^ ld| L 


ft ia 


4jLadl iaaa “daaj), 1 \ ft VJ ddLHI^a c_aa_min ^aalAjJl ^Ida 

jo_L*aaj . 11 1 ^. 4Jdxil APP d_1jJaaVI 1)Gjja 4_*alL ^jlj_la 

4 la ^\ j looa - dajjJaaVI ( ja LHI^a ddd^a ^jl laa^-ft \ Ja .j^. I 
^l^a ^-le ddla^^ojaJI Lfla (jJsjs±2 ^aJI Ifl a n a\ ‘Laa^UJla j luaa \ 

JL ClX a (_ulaj SGaHa taVI ^ladll ddV Vie I ^_a PrP 

^_a IldA I <ddl_JjojoJI dlld 4_<_ul j J-1 l \ ddj(jla ^j _U 

dd looeJ <joa Ia^jJ I ^aasja ^ja 'bjAJUuzs 4ae lad dd laae 4_ 1 1 JaJ I 

V eala_cuV Ijl^Ii dl l^aH ^jadJI 4 alljll ^_tAja ^ja 

Glaae lalaaj <^a-LajJI la_duj-a. .jaalAjJl ^ I da LflJ 4iV-e 

ddlHJI ^ ^ lHll! ^3 ^j Sj Hi centrifuge dd—uXI 

<JLad I ^-3 4-assVUI (Ja I d-a. 6jaJUas 4aa^ llL^. ^_a AjaHJI 

. I i\ i^. 3JjJLa 4ala ^I^A 4 

Ja ^—al 5 ^Jl 3 dao_a .4_uL^al ^1 loll I dd il^ 
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. ~ * U t 9- 

L " \ \ Q A. \ , aIa-V 


jj jj ^sljL-ol^. * L-olaL<_uIj 111 jj < <is I j_-y i ^jjLg ^j j 

^J ^j-Gjjdl ^J<| sS\s j_j-G <l£_al ^J-ll I_JJJ “ Jjj 

oL-^iUJI ^J \"\ \ \ - Jjj jJjLC^fl (Jf\ _j jjJ *klaa .a j . £^l_ajJI 

the *Lal jjJI j-iir 2_L^LaJI ciLdVI ^ ^jj jjJjII 6j_ jLJI 

cJlJVI 6 j_ a (j\ 6j-Jis o_a I_lilkj) Jong insoluble fibers 

JjJjjj LlaJ IjGLjjJI LlLL&J| JjJ .<jJL*J jj^^fl jjjjJI _Jlu 

Ljlc _<_aJ ^G <5 jJLc <_Cj_ <_oj 6 J nl 1 ^J <ji:La jJI cfi_c^aiLlJI 

I^A-a_<_aJ ^Jl LjJJ - JjJjijLa^lj <JLJJl!I A _lC.La J-ll 

cGLJl 1 $ alaa a (jjft*' ^ _All <5 jI jJ-ll jJ-C- CjLuul^JI ^_cuJ 

(Jj 1^.11 jXJ-jJJ <Jj£jjJI e_jJJJ I jJU ^jJ <JLj|jll J ljjj - Jjj 
6jJJU-*a <JLO^ ^£j^*Jj CjLljljl^JI 6 j-A jjJ jjlaJ jJI <^jLaaJI 
i lljUJJ La^j .4 jI jjJI lljLi - jGjjJ (JK a7i| Ijj^ 

^J £_jJj IjJJ “ JjJjlj-a^M 'via* a ^jLa 

^jl ^jJI oljJjjyJI 
I 1 n <Jjjl 1I SjljJI j^LaJ ^-3 

t IjJJ - JjJjJjLa^l ^J I_LUJ^J L^jjJ 

^jjjy gJLsj JllG <jJI» 3 sj 

JA3 <dl_Ij £-aj -4_UHJI _ajJI 

5JUJI Sjj_k!L I_ <GjI I_jula,jj 

j5L> oIg^I ,^-lc (_djAJI ^ 11\ 3 1 1 

ob~VJjlll J I JULJ “ JjLJ^JjLC^fl 

J ( I 4 J^JlIJ \"\ \ \ - JJLJ4jlO^ <Jl_Ga Jj-O ^CjJI ^ Ic. 

. CjI \n^.H ^ c<jl 2 <l\ a s Loa L_kl^fl J^.1 J ^ 1c J-ijIi V 

< aAj-C i)l j jJI jj J_Jl JAS <dUj ^Jl <1_ sL-GI 

Lojoj ^proteinase K K jLujJ j^JI S <Um \jj <Jjf^-uj 

.iiljjJI jJ£- jjJjlU dUj 

(G^IjG .1 \ LoJlS < 1 ju_U j 6 Jju^. jLlG .1 dlliA J 

jl <jju_oJI jLlL^I j . _lLLJjlAj Ljuj “ J n jJjlo^I jj Jj 

jj^l <Jm) dljGiJI ^jJI j t<j|jjJI SjjJu-Oi Jl CjLs-aGiJI 

ilUi ‘ I_5jjILo ^1_ajJI (jGl J 

Jj-tlu K jllGJj^-U < JjIaLI j 6 jJ IS~1\ 

oLJls-oJJ _UUU _(_UJ jS <j|jjj) Jjjjj) (jl ^Jl 

jjjjJI c jj£JJ .^l_ojJI ^-3 I 4 I 0 I 11 I_ \ <_o-o_uoJsl 

<J_(_aj L^Jjc L-GljI jiall j-o ^ JA3 <5_>ljj 6 j_ 

^ Lf JJj^ -cJj ^-cacJI JjIj-uj 

. ^IjlS GJjGJI Jj JjlS Lojjj <j-ojl_AjJ| A jJ j^-ll ^.Jail 


antibodies SjLua^ Lai <u^l _uxa GALjJI cjL^AUJI 

j-qjLajJi oLulc >.G-3j .L>u<i^ ^lj^-1 jj^j <<G <j£.jj 

1 A^k LlLoJLJ_cul (2A^J ‘ I.^L^JjJJI (Jj^_UJJ (jk- 

<Lx-£silGJI cAa7i 3 <^JalGJI ^jkdl jjl J ollGjjjJI Ja_ cojJ LjJ 

JJ < 1 j5Lftj .< a^jjJJI _ lLj CjIj^.1 JjJjlC. <u£LojJI 

Cjljj^J GjJJ ^—3 Vn La jA jGJjfJI —G jl Lj^l 

. Ljjj - Jjj jL-a^fl JjLjjjj^. ^jjj j5vj j ^JaLaJI ^jjlajJI 

jGjIj l\^k ^ 1 I IjI jVI (JjAX-a J^k. ^ II JjjJI ^ 

(JLsaJI J-aLsJI jj& ^laLkJI ^jJauJI IJ Ljjj - JjljjJjlcVI ^jl j a 

(Jlj La dilj <<j£.LajJ| JjIjjJlII ^_3 6jJjJI jGj jxlj (^jJI 

jls . ja^Jdl L5 _lc ^-oJLJu_uj jJlUI I AA ^y> ^ -uiLxi I dilLlA 

LlalJ <6 jJjJI jA (jxijiiil I _JlJJ “ JJLJjJjLa^fl 

JLoJLJ _«_uL JjU^JjJ CjI J_^ 


jjJaJJLt , i_JI tAS-> ji 1 jj 

^>|j oLjjJ^jjJI CuU IjI Laji 

Mfclij ^jAi ^1 jjjaJI 

! ij c^e l . d u L L ‘ i 


fr^“ 


.pUiJI ^>uw 


j - JjLJjJjLa^fl 
I Jja ^ < jlG VA1 c_jjjjI jxjJ^jlIIj 

.^jj^.VI 6JjJ xJI <j£.LajJI jlj-LI d)^ 

jJjJI A _J.a£, jl_3 < I_ \a\c. I_a^j 

JJ <jjj^jjJI £j LajjjjJ I ^1 jGJu_uL 

CjL-uljjJI (Jjj^LlU IjJ^_j J^GLj 
jljil jjl Oj—Jol CjUjjjJI u— It 

^lxJ5 _3 <-aA-VJ_call <1_ JjJJlGII 

6JjGl 1I jljil L>^ L^-jiLLyl 4jyjJ jJjj A \ \ ^jjlII CjI_IjjjjjJI 

.4jLa_A^fl <ilJL (^Gjj 1 ^ V\lJ <<AjlaU j^LajJI j-a <bj_t_u Lea 

LlaJ <6jS j ,3 Wii La L^_tGjAi ^jJI <L> \^y II Jajj_ uj CcGj 

L jjjJ < \ill ^jj^jjJI Lljj “ Jjj jLca^l <jJjLGa _cal ^)Aryj 

jG < l J <JjjlLI APP J ujL-a^fl iyd jjj A* dla jljlj J 

Cj<^L yJ _ ujI 5 ^Jl 3 (j-a jllxll <j! II J, aj IjjJGljI 

jJ_cuj 6jjL 5 j I J_J-G ^ jl < LJLaV <1_\ \^k a g._jlllll 

^_l£. jJJJj <<JLJLajJI 6j_JjJI 6JJ^ JjL^JjUl _col ^1 

<J, 1 \\ ,K>j <J-AJj uj .J>j <j1jjJjJ> <jjI J LaJJ La (Giliy 

j*\ mw all jJ ^j\ ca ^_3 IjJjjjjJl^ <J»_aL^. Lh°] _Gj 

<l_a JI ^_S AljjGjjJI I_jjj - Jjj jLca I c-jLJl ^jJjyj I j_al_J 

<jl A^k IjjJ J_sj_3 . jSjJI <JjI _call l \ 1 \-s. iljxll jlj_IjJI 


6j^jlII Jj^.Ij1I ^_3 ( jJjj la^ t I jG ijfG JjaJI j Jj A daC. jl \ aj j 

jjjjJI 6J-A qL. > 3 a Vi^ 11 A 1 Ui j dl^lj-al tjGjll jJ-cu j-a Ijj^. 

^Jl <JLaljJI llj£. Laa ^_3 jla LLaj_G ^JaG 1 \ I a ^ JJ L^JjIslGj 

.GJjGJI j <j£LajJI CjLI^I ^j_a <jl_Jjll jjGG 


^_l£. <jLy JjVj jljJjJI Cjj^-Lj I <j^-Jul <ju_u JJjjLcG (Jjlal 

. ^LajJI ^J Ljjj “ Jjj jJj_a^f I jjJ_J cJJ_ ojjjJI A \ \ a £. J[j) is ~\ ^ 

5jJL*J Jj| L^ll CjjjjI A \ \ \ < SjjJ I Ljjj - Jjj jLca^l jjjj jl ^J 

jxJJj cjljlxal^VI jl^ <<jjLjjla <Jjjlaj <_oadGJu_ail jjjjJI 

<^JjJI jxijSjlII Ijjj - JjjjJj-a^fl _ 1 JjJj l % \3 ^ L^-IoGjI LJ 

I ^jGjjjG 6JjJ-aj jjlj <^jj^.^fl J-alJ*-ll ^jLduj 

.j^LajJI ^J Ljjj “ Jjj jJj_a^l uj_caljj 


lyW^\ a .a V\\\ 
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(*) 


* ♦♦ 


<^>\1 im\A> fc»\.^.t.iA \_& V"-*v w ~ A ■ 

\j^\ & caVAaN q\ As C^ AsA\ , ^V\ , . ~ . .'\^JLA 

a jo$i\ **$£» \ j^\ ^cA\ Vij^N^a a\ t jC. 


J .S> 


^—S ^-J-ALLII Ja- coj] ^ixs-i 

Lg_o.cLl^j| jZ] <\^\ i A jl jj-^ f ^^ f-jSl o' 

. LkJI CjLculjjJI ^Lilla <j-° (jteSx ill £-o IjjLj ^fl 
CjI^Ju-oJI ^-Ls ^6J-A 4_!LiJIj ^ojjII ^_S j j,^jlo Lo_S 

SjUsI — ^jA is~i ~v\l,l — A^.-vj < LlLJuJ^I SjJL^.^1 

1 X qjJLJ *A 4C_>^La_> cJ>j X^i n L^ju-uIjJj <-iljil cj! 

/j a , 44“~ £ jLoJJ _ lLoLj 4jlo 1^)1 ^ Ls I <J5* UJJ (Cj i I J_i I 

4jlL^j 4j3jj LT^ 3 • ^LsjljlLJI jJ&ILLo J& I jj_o l t L^jljlIj 

< o < ^ x **' J-? B> j <(j-»Li_ coIjI .A> 1935 ^Ix. l_Aj_tlu ^2 

^ju22a1 4jlqj> q*\ 11 AjjlalJI ^jl ^_II ^JAjJI Cv 4 11 <^j_ ^jJD -N>j 

illLo CjLoj _i-g^JI ^jVj _ < -“ )) JaLujI C_^-J 

jkcllu Lo 4 \ o \ \ \ o J^A^UI djLxaJI UL 4 jlo_COJ 

j-coLlo ^JiljjjLS ku<lJ JJ J ^j-° CjLoj _CUJiJI CjLl^jJ-CU 

ji-AjLld 6ji(-ojj C^Iji-(JjULJ )> . 1 ^ 1 -U->J-> 

C3*^-<-^^-11j ^jLslLI LqjlU <CjI ^j-c JaAS L^.lji^l 

< xLa-CLj <jul*J 10 23 .\j).\^ ^_a — L^jlc 4 a A / A jlcc,| ^-lc 4 ^jLsJI 

STRANGE AND STRINGY (*) 
spooky action at a distance (^) 
(jl (jL»tj^ :74 { _^ t(2007) 8/7 » II .f^ci\.«^\ ^\»» :Jiil (T) 

!jLi iaU > nV (j^- >a3 Ci- 9jJI (j| 

.36 ^ <(2011) 2/1 JjjjlII ^^yjua )) : 1 < Ai < I J—Iaj| j 

quantum entanglement (r) 


^^jlalil j-olij-o Cu^ Ci-p^ : IcjI <-J-S I (J I 

(g\ :<Ajji^JI 6jl_II <? LjJjJlS j-& _ iu2i. ^jl JjloS ,jl—^jVL 

j^jUJI (\ il<r^>^XI cjIj jIj _llj ^jjLsJsl Jjlo jIjII 5_^Ij^ 

cjU^jJ ^1 cj! jn^ll ^^^lll superconductor 

Lo jCAj JjlS_j JL^JI IJ_Aj .^ilail jAx-oJI £ja 4_u^i 6jl j_^ 

. J_ol£JL <^LjjlaJI ^_o ^jjjkJI JjlS j\2ji\ ii^laj J_\ A/n 

oAJ' Ul^*^ J^jVI Jla- (ji (jjJjkiJli 

(j n^ll 4 Ac. jj_£ I ^_o jJUi^J JjljI <£UJI (j_o 

.cjj^xll 3 j^JI (ji jis ^1 (j—s ji 

^ I JJ_ujjI j£llI djj-cu ^f^TkJ I 4jLJjJeJ I ^ LjjLilI ^Jj<jx. : t'i < \'\ HI 1 
h_ ujuJLj .<ju2 jliil ii£L^n spacetime iijtSuaJJI jLsljVIj 


Lo] ,4« n,L»ll 6 JjL-oII 6jlll ^ gravity 3JlijJI <^yll 
.4jlo_A| CjI J jJl£- 4JU1JI ^jLa <J^-II 4ju_alllj 
.4 jlsI£j (C^^l 6jLo ^jjj^JI IdA ( jxi^jljlj j 

^Jl e-J-AJl ^jlLl^. Lo-o <4ijl_A 4jt_o_<_u Jjijj^jijJI Tjj jilaal I cltLaJj 
6d£- Ci 1 a^ 4 d£j . 4_ul \ aALjJI ^JlcI^j ^L^jjlo j _ojjpJ 


1 CuS Lo LJl£j < jX^_jjiSj 4 jlL^jJI jX^_SI jj I 6* lj£ it. 

d£lj!S ^J| ^>JaJLJ l_£j _t_u 431 L\4 no c3lSj . 1 ^ 4j I^JlXjLLo 

4_>j)a is~> 4_^Jj <ji^.VI (.jjLsJI £,j .J_aL^. 


jL^lWLj 


. 1 ^ < 1 1 ^J J)^A 1 4_jLxC. <JU ^3 cljll 6i^J (JA -o3 (g 11 (JA_uLjJlL1I 

jdj < LoLc J <^>Vio JU^o CjL-»L^VI (j ^> * 1 ^ 

(^1 — I jja-QJ — ^<uli (_^dllj 4_i^)laj 

^tj^^fl 4 ^jU\ 1 ^j| ^J_u V <lj^dUaj .4 jJL»JI 43LLJI CjI j CjL aju_a^JI^ 
fLflAJ (^jdll ^jLjJlsJI 4-a^Lc | (^)xuJ — jljll cJjj-CUJ 

. J-O 1 o ^ HI JsLujVLa cllj £-AJ . ^jL_ujVI £_o!L^JJ 


4j^La1I oVU. Ic c 6Jl^_Cu] (J^la43 SjUI ^ ih3 1 <n 

^Llll >U*», ,<" Sjlll 6jC3Illl cjL jj"< tV 1 ^ .4_jjLsJI ^ <J t_all ^ 

(Jjloj j . 0 jLall 4 -L^G-o 4_loCjLoxjj a , AT* ( 1 ^ > 4_t^sLC CjV^CIj 
. clldl (JLlo J<Aal 4 ajLsJI cj^Lt-^jl.1 

J-lLjljJI 4_jlc ^3 ^_aj_o^ cLLujj OjLall Q^fL^xJ) <>J A LuLlCj 
IJ 14anil ^ya cLI—Clll I jjfc jJj J—ij <CjLjjj^JVI (2/—^ 
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JSuJjj olj <jA ola ^j±ijj ^superconductor JlU J-^> j-a Jjtiu *1 ^Jl ^ £4j j-^ (j<< \W\X n 

I 4 J Jl jJsl tjA Jjisj 4 _lo j^aSJI 4-llaJI jl Jj£ JAjJJ J^VIJ • lllu 4l=LiljO 4 _lo4JLx 

.f-\^yjA\ ojiaJI OliuiLj-j «LL»4j 44Me 



- - 

SubVr Sachde\j 

1 'cA ^ ^j\ikj\_2i A_»_aVck. ^ t u\ *"- A \ 

Quan\uu\ j^a\\ cTi 1 A"<\\ 

a % Xs ^ a v\V\W Alat s £i\ j&ybS t PV\aseTvarvsW\or\s 

.(2.QAA A_*_a\^. 


jljll Q^ x ? SjLoil 

^La-IlsJ ^J_!l j-a^fl ( I J \a JjlAXjJI 

.dUj ^-3 lla_a^ ^jl^jJI ^iaLloJ ^j-c j \ \\ 11 
(jl (ilUL-v :4jLa_ijl^l J 2 JL 3 O_cujj <L-oJl1Ij 

ol 1 O ts~i 1 <L^UJI < \1 x^j-Ll ol J jlj_LI 

Jju Jjljx Lcua 4-ta.ftI 


e-UJijl oljJ-U-3 .^j-JllsJI ^jjaII £ Ha.a if| Ljd SjLLI 

63 j& La^jlj <<_)j(jljJI 5 jlL-oJI j) jll <JL^ o-»Lij ^vlvi Va 

.oljLaJI j JjIj-<-oJI ^_s 4_LLa ol^lll 

JAjui _<_UJ if Gillll jl^ia^fl 6 J_A ^)La <dUj _II «iL-^l 

LojI j oljlH (J-o LojjJ JaA2 Cu < 1 \\ Oal ^cJli .isl^ olll^-aifl 
O lljjl^lif I (jAa t ja. j 2 j 6 ^) j JS-3 . O lljjlilif I ^j-a J AiW L-olJ I 

Ijlil 4 * \C. J-t-OiJ Loj\cj . 6^J-LJI ^L^jI _ill 

^-JLO^. ^jl^ i l \\ J \A J (Sj LJJLj ‘^jLLlJLJ 5jlL-oJI 

±Q ^11 L-i-euliL jLlJI ^j| ^1 :^jl £-JuWT\ jIj-LI 

I 11 Jic LuL^^ <JjLaJI jl^ll ^jl .5-ojli-LI L^j-<-<jlLo 
I 4 J ^jjj\ _^jJl (Jjlc ^jlall I_oj-u f<_JLc <_ojlJLa I_ 

<<^jLl!| clj'^-oj-LI ^ j lull liil J&i\ jljllj a tAo 

.^jjjLlLII ^_ 1 c ^ is~ix\ _ <_uj I j_^. <bj \x is~> <_ojLLo I^J ^_ill 

j&£\ 1911 


<<l!jLlJ| ci^Luqjll <^jxuuijl .k .h> c_L_ 


oiL<-^j-LI cjL^jJ _<_u ^_Ll <_sLc 

. 4ll:l^lj <^jl_kll 

jllj^fl (jl Ij| IjjIc 

^jjjjlllJI c Lzs.l j JjL! . 0^1 aAiII J1L <La_a^lxi j _ lC <_sjLLo 

4jJj^I oLaju-o^JI ^Jl p.^ \*_t_u jJI 

oUaLujI — i^lUl ^j)<^<JUiil _ uHjI <A^lai 

:^jllj|J ^1_»j^-ll LoLoj iLiLuLa CjVI _^-a ij^ A _lL^. 

oL^juJI . [68 <(2006) 7/6 J_u*JI <f^\ <«aAV£A\ 

<jLaj> 11 CjI j^tUI Lajlc (J-^aI ^iJI CjL jlllJI -La 

La Ji\c J aJLJ ^jlll CjL jklJL <: 1 s^ <JL^jlIIj <1 <> ^a xA 

111 £c_a i_aJ I J_AJ . 4 a < A ilUUI j <_j <_La j) a^ 11 CJ 

^.1 JL^-a ^_S <AjlLijj (Jl a ^_2 J ^ \ La_a j_<-o ju 


-ullll 




^j-a J^l 6jlj-^. CjL^-jJ J ejJ-t-aJI (JajjJI 6J — -lie- dllJj 
Cj^L^jII (jAa^ L_S^a_j Cy^ LJLc^j .^^jlLI Cu^kl 269 

138 ^-jSsj < Lu_ coj <Jjla_a Ijlj^. ‘L^.jJ jlc J-aJil ^lll <^jllJI 

.^jiLI cks2; 

I ( 1-^jJJ J_lalJI l aAIj (jxuJ ^_aj 

jl^iil 6jl xC <1jUJI Cj^Lx-^i jllj Jjlj aJI j CJ^l_ jll 


JjOLcojj tALilaljLi 4 I < A^ a ^J| cJ^LJulll 4 I a JJ^j ^xj 
^j^iJI ijjjjAj Jl j^jjkill L 4 Jo ^ill j^^JI (j* ^-ll^JL 

Jjl ^£-3 (_5-44l ^^-11 J ^ 3*111 IjJ^j .^ljj_caJI 


if l^ * Til oiljjl^Jifl J j)x7i% J "vn l^_La JS .6 jLall 4_Ll 


4_L^.j-LI ^LjJlS _i-ul jlia^fl J^a 6 ^jI jJI 6J-A 

Ijlil jIjLjI (j — C -OJJ jl! ^jl^ Ox <5ji— cujjll 

1 A ^ 0 < A l I 4 A \ / j 4 0 _ oljLaJlj J^>lj_ < - a llj 5 jlL-^JI jIj-LI 5Jifo 

l a^k~s. dlha3 5 jlL-oJI jljlli . jl^ia^fl 6J-A (jLi Jjj-Lll l uqJa 
jljLaJlj ‘I 4 Ixj] J^xVi jlxG JjIj-coJIj x^ll iL^_ lxjj 


HIDDEN PHASES (*) 
dualities (^) 


iUL^jU £_aj .<1J)^ mi J \a n | ^j^a ^ 1^-aljx^.l (jilJ Jj>lJ- c<jJI 

jl^La^f J-al^JI ^alaJI 'vfl 3II Lll if) < J^jlJI 6JJ^ 
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_ SjUI ctfLk _ 

SjUI >u jjb a 

<L»j_l 1£2J| dujlidlj iUjLxJIj <LxLusJI jl^jbyii . oauJll jSuJja Saaja*. J^jI jba SjLaII 4_llxiL-uVI Ola i^SJJ <ilapluJaaJI jjja 

4iHVa oLuajo <iaaijbSJI jl j-byi jauATij .oLuajaJI oaA ^ Sjlj-^JI 4-a,jJ j <Cil—IpjcJI ji oljjll 4iHVa uLlujo j_c 5jl~ x 

l^a jaja ^aJI ^^3J| jjauo ^jJI <^uL»j^AJI J&cJI Sj_Jj£ DU in jl^b^l ddA ^\ViJ .SaUI Jl Vn ^aJI CilaijjuSjyIS Olaa_oojcJJ 

■ I^luVi 4Xj ijia Juu j&a j^j <Lbdu LfloAxi CjLaaj-ctaJI 


jjSua cljUJI lol . l^-uax \ £o 5X<_uLiXs L 30 j£ £o 4b;^oJJ 4_lola cbojoJI jjbo 

4 l^v_tjjLa ^ j ^ 4 _lola I ^ "'I \ j~v j j^j j .X j >♦*> a 1 ^ l l<i rj j 1 ^ a j- v -\ 

Sjljo. <LojJ ju o '-*- 0 40. jjaj .(I jo. cduu^ JbJu 4iaoo^o jl) 

4JL=JIj 4-loluJI ClLoJI jui 3 ->UUI ^i-ioo - <La.,joJI 4K4111 pjolo ci yu> - jgJubj 
.[HAaiA ^-aXuaA\ Ja ^\ jlb^N IV-cVa J<io\] 4-»jL*JI 


jljil ^^aa .4oob ^fblul j ULood <LlL_oJI j| jXI dLlouo 4ajaliUI jl^by I 
2 aU;\ lattice ^sjnti JbJj ^As. <Lujo cloojoJI jjbo 4ojjijJI 4.iL^tll 
Ig-loo - cloojoJI jjbo amorphous ‘LjjL^UI 4. iL^JI j|jil ^ loooo .4ooloj 
Lgoubl jo i _ s -Lc baLau L$u1 jJj pUaobl jjJu 4blHo 4-ILa. - JjIJxxlII 4JL^ ^ 
( S .jjiLLa JlSLuil j 4X»Lj Jil jxalUj .4J_>oljaiJ L^_i_ial SAs. 




ibjUJI 5 jUI 


9 

® • 


9 • 

9 ^ 


9 

9 
9 

• 9 
9 

>** 


9 9 

* 9 9 

*0# 9 

9 99 



L$J Vi ^U| j^iaJI Lau> - l^_j|j 4albJI 4_l^S JMlal Lma, 
.4_ub4.0jlXo jjj L^J4Vi ^Jl (j j l^-xusl^o ^ Lsjjoaj Cta.^. J-o 
ol j LjLk^iJ 4jjlc LiLl^I) 5jLo jXr 5jLifc (4 _u_lo Cun J) (j\-i<.iJ| 4iUiS 4^ ,y& jl 
j^SLi ojLU dXt) juaVij .CutjjoSJ^I ClooouoJI jo cooj£ ho‘n (dJoli 4olc ^jo 
jl Mlo Jailj tCtV juu-u 4 J j^^fl cAurUIj jja juu-u l^J CatoI Coli 
I 40 JL 00 jutcoJI 4ilo£ 4oa.jo jjlo lojoC.j .4ojlooo ciijiu^s JUi ^Is. CJ -00 dLl j 
jjooc t[4io\al\ ^a j\ jlc^\ iVuVa Jao\] <—uijiJI joxi .1 jjSoo ^jc^aJI 

< jujLcuoo CuV 4JLJI jl Jja 4 JL 0 JI jjjoUl JU juuoJI jjS JLVi^l jj^o 
coo^idl jaxXI ^ CilojJiSJ^I ^ un^ jj^oj .4oulijo Jslool jj^,j jjj jo 
4oojjoUl 4_loSa Laolj ( ^i jjlS ^1^ ^j Sj jioo clounV eijecuo VJ <4SoL-uoo 
,Cil.o u n^ II jo jl CjIojoJojo jo cXlloo 


jaao jjlxtl clojjoU^flj .Hj^ujo olo^CJI jjlxXI Jaoo 4_xoj^vU 1 jl^bVI 
iCalojjiUVI l(| 14 1 ii'i jV 4oib 4oJL 1 ^aljo CaljUI (£jJ Cub I jlj ^1 Sj j jo 

CljooloJIj .4ojH iULo. ^ Cub jJ LoS llj^uu J j Wi clojjoU^I old jli 
• 4albJI jo 4ooao 4ooS JMool ^ JV'u n'i ^oJI ClojjbJ^I JOC jjVi 4oojoUI 

4JjVU,l cbjjibJ^I jjjo V I 40 Ijja .LaMbl pL» j^bJI Jali V JjI^*-11 j 

JLo. Lb tlgoubljo ^ ooolo cLojJbJ^fl olA Jxu loo l^J 4oib jll jJu 
.a^laXI 4oaUaJI Slots cp-a. JiuJu .4oJxoJI jljXI ^ CloojoJI 

£ 7 1 jjl jo Lulj ClojJbJI jo 4oj£o Cun J ^CljLfc 4JolaJ| cMo^jll lol 
jooUo ClojjbJ^I jrIjjjl pooj .oj jioo uioiuo jjicu dLLao ClojJbJ^I jo 
oldJ .4ojUI Iho-Vsl 5jbjJI jouos 4i^aijli.1 Objll joouo jl ^ojobJI juuoJI 
L^obolo Coo. (ClojJbJVI I 4 J ^.<AVt ^ylll 4oojobJI otljUI ^AV) V ^1 jjVI 


<bali oMo-c jc 



J> 



(jjJLa) Jusjc 



Just a Phase They’re Going Through (*) 


(2013) 12/11 f^\ 
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I^l^ki c qxtr^l tjA, w.aLII JiLkj .<Lal 


j^.1 j <i_ lL-oJI 6jlil cj!_<_lsL-^I 

!<J IjJuua Lc_cul dl \"\.c\ S V jl6j^J 5-3J_dill <Jjlo^| 

i^jdxiL 6j-o-CUJ <jl ^_k. £>JJUJ 

<jLcjLLo jLoJlC^ 6 jllxil J_ JlC <l_>^)kJk ^jJjlLI I Jjfc j_LCUJ jl 

. 6jl J- 2 JI J ^_k. 4 ajL^5L11 

(^*-^1 *44 — 1 -nil ( j£. jlj—LVI 6j—a I—JiilS 

iu -^j <Gl LoIjuls . a> Ijj^jiSJiU 

,4 \ \ \1q~ 11 l^JLjl^JLO ^jljLOJ (Jllj_CXjJlj 

<jlqj)^* s 11 ^jLiil ^jl .Sj^j aAIL dljlj-u (jLs 

£C_i_xjL» C4 V I 6 j_& dlj) 1 a j ) ^5L^J ^1 4 \ i t i\ 1 

cfjJL^ :SjJ_ 1I (Jjkl J ^-3 dJI dljJ_(»u ^iJI dlt qC. 

Ej _dalxo 1 ^(iljjJI (Jj^- IVI j(J-U 

&LjlLgV Jdc ^^.3 —CUJ (j| jULl c J_oj . Sl^ill 

.<2lkll (JjLa <i I a <juLsui oLiu-<^Lkj a \\ .oil cJ ^LaJl (j o 


^ Sl^ill jj-u V ^j| j-oVI <lLiL^.j 


LojIj ^_j_ 

c^Ij d>^ 6 -jJ^ 0 d>^ (fJ^) JJ^ 

jl <£.L_JI c_j jli^. £_o ^spin (L^uj jj) W\\ <<t ^^xu-uj 

L^k x^lj Mk^.3n jl &jlk_>l ^J\*\\ Vj xicL-aJI ^JJ-LVC 

.down Ci^Jj up (3^5^ 

CjljjJI Cj y I dJjJ UJ ^aJv-yj ^jjJsLs I 

Pauli vU jL I j-Lo i 

^ exclusion principle 

6 jUsI CiLoJi_UOi ^-JLA^i <J l^J I JjlU I j-Aj) • L^ld 4j_ 

(.fermions ol—j-ii ^_cul l^jlc. jlLj L5 lll 

jAi_ CUJ < Lo 6jJ ^Jl CjLj > <iwA\ I_odJJLa 

Jic <^JjL ! Julo J-JU <j5Lo-llj ^IkJl <JU. ^-2 J_s 

■ 1 k J_s 

<L3lLlS ^_S CjIjjjJi^JVI ^j-c 10 23 JiXsJI ^laoJ <Gl J (JjlLuJIj 

^ itinerant 3_JIJx^Vn LdJL£.j .<j± .all ^ 

. l^io^U SjjJjJI JAL- 6jILo_o CiVL^. (Jit_tlu L^jLs L^jIjJ 

JljJaU 4jlLsI^j Cil_ CjVL^JI ^=dJI (j_^-ail 

Lo^ — oljJjjUVIJ .CL)L>JjIa5L1^I 6JJ& CiLsLLaj is^Lc I4J CiL^.J-o 
I JjLO ^Lj| JJlO (J^-ujU isLLJI CiVL^. 3 *_lLj — jJ (juxi 

fclkll oVU ^-xcl^ i Ja xu ^Loj 4j»-clL^»o Cj IjI 6 j-Aj . j L» 
.Fermi energy ^jai 4ilb ^^-o-cuj ilk. ^ J^I ^ ^1 
<1 aL 1 <jlsI^ <4Ik ClJljI ^ Lju d^JIJ 

I iilk ol J i-1 JJU-L.^ ^jl£. 3JU. ^Jl iilkj) ^ya <JjJe ujlo iJL^. 

^-jkuu-uj j ([63 ^3 61 (j\3"s.Ax^>W ] (J^2 Lk 

<<JjLsJI 6jLU <JL^. fjLj xx,11 I j-& 





63 


(2013) 12/11 f^ii\ 

























































_ jLjjVI ^jldu -bLujl _ 

LlV'd 1 ja giton 

4_Lo^aSJI SjUI jljlal jLA <Lfl-A^A c5 ifc Jlj La qLi-aaiV 

£j ju^rtS jjlra-ll £»VJ 4-lt £j j(g.P> (jSLoj l. \4\ Lul^A IJJU j^lusoj 

cs* Ci^^ 1 J - X 4 I ,i4 l*?i.Jj_ajj ujUS yi ^jUJI ^j-JI J_ia3 
. J-jL-uUI jl 4 .\a u n^.,11 j-u CjIaMaJJ ^jLu-oLjjJI 



.Ij.'%■">■> V J-^lJ J-Lxu Ixa^aAJJ OlxuAiaJ) j^a jjijjUI jl claL-ulll < _ 5 _ix_> 
<LolJj qL\u< i^kII j*a lUx jl juajj_u^. JLjL-uj jt j^a^LtjjiJI p-K~\i ,1 >U/\\j 
JO£ d-)LuTi jAI ^J] <Ll4^o£ ULx j«d JiLxu ^^xll jl^JJ L yCxA.\ «G1 J-lj 

.CjL» j-a 


4 a^2~s.\ 1 I 6jI jjdI CjL^ j J A ia 4 . jc_jljj jJI (jA* u jj)2 a<« jdI d^- 
^-a-A^x! l^_j| LjjlLII <4 d-i^ajll <AjI_2 SaUI 6A-A 

(j-\_i 4-uA-dl SjAJI (j) ^Ijuuu-uIj BCS 4 \jU\ 11 \ 4 -^jlji _Ju 4 jjlal 1 

Led j 4_ijjJdl 4 \*\ 1 Anil cdjlj-X&l d^ ^_tJJJLi C^j^lMI 

4 4-2 Lt-i I *_aj . jjld VI ^yVJu-ijJ Li jLa: f. LijJLS 4 j£, 1 Ann 

** *4 

4-^ JJJ kJijJLJ iJLx J$ JuJ SaUI dp < jjA cujdl ^jA 4 1 iU 

<\a\^£ eA_>) : j _kd] spin-density wave ty\ t >i H-4iQS 

dj^j -[58 ( j-cs <(1995)4 aa*-1I <((^^xjlA\ j Alici— ulA\ 

£-Alj-a ( 2 x^a\ ^_3 jjSl JjA ^_1UJI ^j-2 _i-oJI JLal^l 

£_aj . c 4 a^)\II ^A ILJ 5JLiJI 4 jlc J_iJ_2>JJ 

.^5l2Loj 4-2Ll^ 4^.j-c 6J-dj d)li <jj)4 a<«jaII 4jlgS ^jLij 

4_^.j_2i. 4 jlo^ J1J _ojI ^uLi Li\c J^KJL 4_^.jll 6J-& j 

JLoI^I 4JaJ&lll 6J-A JjlCj .%30 j_^-Lu jc-JLJjijJI 

4JUJI ^-2 4_jj!SJ 4,a< tVi JLajL^VI jj-2 5JL^JI ^_S ^U-t-ijJI 
.4A^-o ^Lu I J-O (JS dJJjj 

4JLCJ) ^ 11 5JLiJI 6J_4jLi^JLll 4 jUUlLl1J j _AJJjJsl 

4 \ 1 n\ X 4 ^ J 1 ^_2jLi 1 a ^\ c. 4 L \ i 1 \ \ ^ (jj L jj ^ A 4 'n.j 1 1 

<6jljJ2kJ) 4_^.j J Jj(jje_2j_iJ %30 4 -ojlS j\c 43 jlLc j j 2 a n jaII 


GOING CRITICAL (*) 
Web of Entanglement (**) 


<J jjuJuuA <-kllil 4 aILJI CjVL^. ^ Cx^ CjL ijj^JVI 4-2 

jLi. jLj ^Ljj-u ^ (jl (^aJI _>aVI :4 jIjI 

.oL^j^UiU jlio dlJjj j^a.j 

. I JjlAxj 6j(j) A^illi <AjI_2JI 4 \1 a^>j-11 CjI J dljll Lo| 

^ •* 

L^-LLd ji Ijisd 6J^. ^j-lc SjjAiil oLij^^l jX^_2 4 ^-oj 
4Aj 1 Q1 1 1 4jjxLuJ I jr Ijijl —<-L ^-1^- L»_o 

^j^-ij l^ill t]/jLil_ J—jl 2 ^j-o 1957 ^>La. I_Aj-ij> .Ul ^1 

Ufi! ■;. 1 < 7< \ 1 I ^ t 1 ) <>4j—“• R J> j L> j <uj j jL j> 

^JjVI 4 _Laj11 JJjLi _ Ui^bll Ij-Aj . ^BCS j__ojJLi 

^jl jjLi .^jLi^-^JI Cil_j-sLu *_JJI_A_u_i Llj^£,j I jl_ LJJ 

6^5 j_ aJoLlo jJlC _aIu Ciwi^kJ 4-ijjJjJI 4-i^Ji_dill jjl 

(j-o ^Ijj^l c j-o ^jj (JSj .jaLuJI I JJfc (—iU.Ti iyijL^ali 

dj-L-u d-L ajj Lulj fermion ■ Qj a^ old 

<boson d^J^dLj (dljJLJ 4 jlcj)^ 11 CjLoju_o^JI ( ^a t, 2 h^^ 

6 ^—iLd <_uj ^J • ^La-ssaVI IJjlI £ lA i 

4juw) 11 ill^JI ^A 1 ^ a CjL ijjlU)?I (j-a ^Ijj^l 

kdjLSd iJ—&LUJ1 6J—A ^-o <-ulj ^jVl 4 a lid I Cilj AnVi 

Jl_sdlj .Bose-Einstein condensation d^Li 

<^!)llo^Li 6j j J IaJ I jd.G ^jl t 2h° GjJjIa ^^A <^111 u^Ain 

^j^al a^> \^1 ^J\Ail Ja_<_u^I ^A JjlLJI 4AjAj 4AjlL> J^ a tm 

. 1 a jj jl d^ LXS 1 ^ 1 ^ ^ a n i ^Ul 4 jlo^ 4_il 

I J-A dj^ ‘<^j —>1 6jlil 6J A Jjlo J—1c. 

<AlU CjI5 4jlcj-o^ 4JU. CjI _^kII 

IjLkJ Idj-o J id A jl dLo-i 4 il A^t^fl £“jJ_II 4 aLLj d"° 

d-o 5dlix 4AUdl 4_ll^dl 6J-A dd^ c -^‘^ I JCj . I_uLjx^ 

^Ijjl dpj—^ 4 aLcJ eijI 

4AjIaJI 4 \1 a^>jJsI CjI 5 Sjlil jj_G 4 _lL^JI 6l^jj .CjI_ 

. 4 J 4_ojLLo djd ^£JI jLdl 


(9 

dAlxll djJ _a_u jji _ cuAj ^A 4jlc II 4-ijJl>\ll CjL^.LxjJI 6A-A 

6L_lL| Jjlc I aIj _oj 4 AjIaJI Cj 1)I_(-ojllj Jj^J_dlj 

d-a J i Cj JI (<iLi J_dl CjLlj^ jxiLcul j) Cj^La-s2i j-ll 

^-Lm aajVI a^\ 1 I djdl CiliGLaj oLilj_i ^a ^j^dLd^dl 

jl jl) ^a oLidjJ A_d jxldl ^Jdl (j 0 I IjG 

.6J-iJ^x 4 u<n j CjIaI JLcdl 4^.1 jI ^xAC ^xj ^jaj ^4 \ L ^ 11 

jlc 4Ajldl Cj^La-a 2>jdl ‘-dl_A nYsl Cjj ^y; 4 AjJI 6J-A dl ^ | 

.4jlAjj-o Sjl j_2k Cjdx^) J 

^JJjLJIJ AJA^JI ClL^-Ujj SjLc djj 4 JjloVI J_=x1 

4-A^Lauu-nVL p_x 2 d 3 f^»dl ^ jAj «±v-pk < barium iron arsenide 
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(j-a c_j^a-IL> (£j —Sjj-Lllj —°l f-lda. (j—o 

^j^l^-ll j^. 1 ^g-s <3 _g ^ j Ail \ 11 6 Jja1) cjj ^ ^jLJI 

.^g-Lodl ^g-A ^£j^.^l 3jj—sJI (jl cJJ^JLJ ^jl ^Ujjjl (JXI—-J-S 

. jJfc^JI (jl^JL-%. (J-G L_S_llrVJ ^g-GJ) G*\ 11 ^ A-A^JI ^jl-3 <dlJj £._GJ 

dU j jJL£. l^J 6 Li2i I VJ ^£j-CUJ j| ^\g \ LgI eld^JI 6jj^S 

V Lgjljlj < V ^ I 6 l^J VI I jjfc a_SjJt3 Cj_ ■& IJI LgjlS jikjJ I £._ LlSj 

1 ^-1^ . ^jjjLiSJI < \1gC ^JjlS llLslj l \ \ \ A iI v jJjj~ < V IV 1 dUjLG-i 

£j\ \ 1 G C. 3 JJ~\. G <jJ 1,T\ G \ ^LUI jJLC dJJjj jJkj^JI 1 \*W\ 

(jjjiS-i (jJljJiSJVI -<_U <J^.| ^gJLX-GJ (.^JJ^II ^uUJI 

^ * ** 

^gJ| dUdS JLljj <3lj dJ-Sj-ll 0^3 <JLiJlj J^j-3 <JL^JI ^g_3 

.jLl^VI ^g-L. <jl 

. L_m^C. <LlJ IjIg Cj 13I ^g _Aj3 c_S_^ Jjfc j_xilI j 

<<J _A_AjJI ^gjJL^. J-2cl JjVI (Jjlj _3iWI jLL3*J I_ GjjJli 

Lg^J ^g3G_J L_S_ £ . llL-JI J_^Vl jl 

«Ii*lil oLgjJ-3l 11 ^ji jj_u s^jl^lil (jt _&L^»3VI jl 


jlklll 1 <2 3jjJI I_l3| L^_3jJt3 1 3jdll <JLGJ) G*\ 11 <1_ILiJlj 

<JU> jJI 2h° dl h g t V <<AjuL^JI ^g_Sj . 1 g ^ \ n JjljJI ^j£- 

^g_A . dllj lIJ-IILg t CjljjJI £”j(j ^_^“J <JLGJ-G^ 

^l\\ 2)_ c ^ 5 ^_JxaII <nonlocality 4— 

.<JjJ| <2^l3_LALJLi1> I^JlxajUU-UJ 


dljJ-cu Vj JSUJI J-U dljJ_<-u JjLgj V 3jLg 2x5^3 


2)d^-G dl jJ-aai LgjI j j-g 

<kaljl c_a_<-^jJ <_Gjil_ll <j_ujlujJI 3j _id^JI 3j_52<dl ^1 

(jjljLilj <2 jLL 1| oiLi-^Sj-ll ^ dild^J <<JLGJ-G^JI — 

dLuK >g 2h° j .U \ aAIL ^g_A < I_ £jlg 

: c5^ j < c5^-‘- a b J s^ > j <a> bd i :u l> ^jJI 

dilj (JIjlg 2a 3JL^- eJ^lj3 2>£- 3 jLil£. dLl a mil jldid .dLL-Ai3JI 


1 g\ w <(3j^ <JL=JI Jji (jjjjiiM ij^ _(-all LgjI^. 

JJ JjoJ • ( JX1^Jl 1L jM^Jt 11J ‘j^-i aij^^ (j—® 

< I JJlII (d.u.%. 2>G . J Orvll (J-dJl^-G (J^J-^-G (J\JJ^3^J| 

<31 ^gjjtj I j_Aj ^indistinguishable ol3jj3£MI ^ 

Lg^jIj <JLJI ^g_a 2a3jj3^JVI 2)-° (_^1 5-2j-s-g <Jf^3 — call 
uJ^ dd (jdjj3^JVI ‘luiVi jjfc JLgI^VU fdj^3 <JL^JI ^g_a 

Lj 3) dal_caj Lg J^j .2^311^-11 2>a (^1 I_ g^jlg 

5JL^JI ^gi 2A\3j3ilVI J-2 aI ^j) — ^jjjLlaIL — l3d^.j Lg I j| 
^jl3j^3ilVU .Ci-^3 <JUJI ^g_a LgI^ o!^ 

< Lg_AJ^.V 4jlGJ) G*\ 11 <JUJI LlSj^t IjLs ‘.(Jjjjfsx G (J^-CUJ ^UaJk3j-G 

. j^yLl <1 \ &J. a*C 11 <JUJ| Luli 

iaj|jjJli A jl^£ ^gJIjVI <_Uji! dLl till!) 3jj a3 V 

3j^ l^p anti-correlation ^ m^tll 
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jxjLuI ^_lc LJ jjill jLljJI ^j^-oll j- 0 - 3 •(_5-^'l J^lli-a d*-i 

dL*_iVI ^cLj ^Lx-IlS ^_S dlj^ill ^LlLlAI CjU'uI^ jjil s 4ll 

jxjLuI ^ L- j I 4 jloji _xuLaJj jVj ddljlliJI j-a Adi* a <Lcj^l^-qj 

dL*_i^l ^_cuLi. ^lliaj ^Lx-IlS ^_S dlj^ll jlljl j-o jjiia <1| 
< jAlsliia jA,S x.^j ^j^Ijloj jljjLl a jld^-S . d \ i 5cVL dix-allaj 

jA Sx.^jJi j-ld-A jl jlVill ddslil j-aJ .<H 1 3 ^ x.Ljll < jA_ijll j| 

ldi*-a ^-OJu-acJI l_L< 2 >jJI jjij Ld i*£ .j^.VI La_Ad-^.l (J-oij 

J-a jxjjt 11 ^-lcj . V-$—<-XJ ^£jljJI t_S, X^jJl jjij < J ui (Ji-UJLi 

C_Slx-^jJI (djij V ^ ^_aJ_* <«7>- 11 C-SuoSjJI jjij La di* S <dlld 

. d iS«ll I jJ L ^jljl I 

ix^l jJI jllj^l l_Lx-^J jLs <<jJj eid-Al L < i i-allij 

XXX \ Vj .<Jlo_A| ^d j_iC <jJLc jL*_il_i ^lliaj ^Lx-IlS _S 

^Ljjil ^c. x^ill jJi_cullJI JjlaI jllj^l djjlll ddlli ld| LjlS 

J-A ^Jl dju-allL A^-il • Id-2*. <jJLlII CdLslLJl die ddLu_ca^J) 

d_ll_caa d^£_ d-x-iLl_^1 (j- 0 ^ Viil Ad-A <_SjlLI Aj_^-S jl 

d 1 ^ < 11 ^j^.Li JulSjsjJI / yv\ \ >2j < 1 u l *<>>•> 1 jj 
cd 1 ^LsJ j jxA^. ^Jc I jLi-x-flcli<ix^Lcd LLCiljp juj ^jl^j 

HJ 

L^jlS j(jL^JLJ Li < S \\\ 11 6jUI ^jljLjJlsJ < \a\c. 

CjIJ>LJI ^_S CjLL^K _clu ^jJI <ijl_Jalil <JLCJ-oill 

t S xVij | ^ju±&j J_^.LS j_x-iLiJI CxSjJI ^_S La I . Ll v.\^. < S xtrill 

s X^>J ejLsuui_(_ul VjL^-c jLj^M ijjlaj ^jl ^. x^a I £_a 6j)^ sll 

jli-S^fl 6J-A ljlLjj <5ji Lji£.^I j jLJ^U ^ylt'VtllJ Jj 

_<_uLlS ^-^JLi 4 jlLoCj <JjLsl j LL-OlS _Lc 

^jjL ^j£. ^jLx. I j_ a <dlJj <^L-^|.£j-ijL^Jl jlj_LI 


LLs ^.1 <Cl X ii\ X <i A < il -O^Lll c2uli| ^ I Jjuu J 

6jiLaj(j <^j-iL\xti\ i|> jJ_JI Lij .6j-ij£- CjILlujj^j l 


iJa. 


O' C5j' •cOfJ^- 


^_S ij ill I jL-OuOj ^jLo 0^- LljL^. ^Jjii I £"J),X^I 

x^\lI JS« 11 (JiLi ^x>^LjJlsJI |j_i isj . J) x\\ 11 djjLjli ill 

<jul^Jl1I IS~\ "S. 11 jJi culSj t—uLiJI 13_& SjLs dlljjl i 

L_SlS^JL i <JLC^-oill - < ^j ^ 11 <LlSjJI *_S^aJLlS . <JLJjJl 1I ^jjljLAil 

< ^ I j!jli dlJ-L-oJ 1 JI (J-Sj cul I dljJ <-uJ 1 Cj LI 

l^lj ^ ^ ^ 11 <£.j Jixn i 4i u ;L ^c_JLx^aJ Lul ^ 

(^-L. 6j^Lojj < L j-iL_<Jjiljj> 1 SjlL ^iJI 

^Lj^jiiMLs. 1 ^ cj I_ * 10 23 jj _s-ll ^ _L. 

dbl juul \ l^j -^“JO cJ^s^J L^Llil i ^1 jjUJlII 


^LsJjLJlLI <JLiJ^^JLll Lu^JL^.j L 

^lc J-ll pA-ij-U i 11 d£.L_uJ CiLjjjliliU <JLCj-O-il 1 jljLa^fL 

. 5jljjJl 1 I j_A 1 jLJ 1 (j-a 1 -AjJl£.J IJJ-<-<jJ I jAiJ I < S is*> j 

CIjI jj-LJl ^_S (djLjjjiWI (j\a dLl xmll 5^-jJ ^jjii LcJa£.j 

LAjLlicL Lc|^ Lu^La ^ S i i ^-<U-<-a^Jl l ^ S x^>J <6JjJ^-c 

(jilJ < (^ 1 jj I JiOuU <JLAJbJLc dli LJjIa 5L1 1 j | 6 JjAjlc dliLjjjiJ I 
dLl_daJ <JU. (djLjjjiWI 5 LLa did_cl Jjjjj LiJ jlC 

^jLouij <ddLji _ i-a^i (j' O _^Lfl < Lea ^j_S 

LujLs-a ^ o La I . LlA dad-^ 4 Laj jjljljlIJ IjJLii d \ \ \ 1 a \ 1 1 <LijLuJI 
dXJ ^_S dlj^JLi jLj 1 <JVd-i jxlllll 6d-A < S is~\\ LlL <6d_id^JI 

[djLjL <Jt_aL^. ( j aj <(Jilij i_u .B> ^ 1 \aj d^J 

<ij| Ljj ^_sLx-lVI J^lliil dJLjJl 1)A-i <-il dul (J-<e*_i 

. [65 j 64 x^>\\ jW=»^\ j\Ha\ J <Lla j ai 11 ddii-il xmll 

J S X <t^Ll j I ^_lc.^Ll 1 (J!i Lad < <JlA 1 \ xA LjJ 1 4 jl^. Ill 1 ^j-aj 


J \\ xTn ^Jl (^4j-» La-a < 1 diAj <<J jjl^. a j^-1 £"jj ^JlllL 
. < \ \ \ \ 11 dd^Lx-^aJI j LJ jjJI ^j-a <LLa 4*\ \ x V i 
< S 1 iS'Ts Jiluu . dlldi ^ 1J-L J x^~\l xnS\ 6j-A LLJIJ 

^dJI cJx^ill ^d-^lll dLl xmil ddVLJI 6d-A JLa l_Slx^sjj 

6d-A (jl dild .6dJdcJI dljl) I Sx^Vi <1 JjLl £_X^J J "^-^1 

i S x^jJl Lljls ^jLl ^-Li Id^. d iSa^ill £-L 4ij_ lxJI 

. j-doLa ^Ji xVi i 

<ljjea ^.dC JLajd^.1 ^-a ^,lc ^j»^Lj £_a dddlcl d_sJ 

dd-iii 1 diA . diVl ^.11 AdLa 11 djLaj-aill jljLVl 6d^ 1 4.AjiaJ 

.jLj^fl ijjLl lOjJLJ JjlS JLJI <jl1c 

^ 4idL-uld 

ddVUj jLij^l A _ijLl d^-i A 1 x^> dj_^.J ^dC jdJLi I_ij_AlL 

IjLijI ^jaxATj jLj^fl <_jjlViS .ddLjjjlilVI d-id-3ell dLLiu 

jLjl Jla microscopic strings (*b^Lu 

ddLaj_uo. <LsJHJ.I jljlAVl isLjl JlLajj ^AjjJlj-oJI jlli.ll 

ddLslL d J^ J die AdLil 4-ijl jJI A % \ vL 11 re.x^111j . d a 111 a <_Jj | 

jLolVI ddjdr^ dxj Ajjl^.j ddlL^. 11 VI jlljH V Id_4 jJLc 

^_Sj .d-sLill <jJL*JI ^ldj_call ojjIjJI j-^»—J jaILjI ^ _LkcVI 

<jlljVI ^JlILjJlsJ ^C_iaHl ^Jj-olil jjUl ddlljL*_<_UJ Li_culJ I 

^_3 iijlull ^ LjjlsJJ ^_Lsli dfl * A j-^] _< (< i xIuJjj J> JjLa 

f-L duLi Lull ^1 j jin jl [IjLjLlllI cu LljjiLli ^ijeaL^. 

^-jL-cu dj^j Llul ^_S .jl—ijl djc^a j-a J-Lil 

<ojLdll jjj-s ddlj_<-LaJl j-x^lL Lai <jl_Ij^fl l^_i 3-ocdJl 

A \ i tieVl 6d-A JlLaJj . branes Q lL Llifc !^-a-cul ^jL X n 11 6d-A 
<jJL*JI d a LL. 11 ddl d dd 1 A ^ • xj^ul 1 jjLulj < d ^ . 1 d \ \ 1 \ j \ a di 1 a a 

£ o 9- 

. L^_L I j-a LjJllll ddld^clcul ^lll 

dd — dLll dj^-a — Lu_uo. jdu L <jL ( LuJI <Li_cullL 


tangled up in strings (*) JVL. brane d iM ,f,C- ^y> LL . jlj iil^l da da ^1 1 jji^ 
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I I (_yJI *-3<J^S-> (J_ Sijj 

olj dJI 4 dull JaI jjjJJI £d CU J \ \x"\ \ _UJ j A\11 

.^UJ Jdij Jjlt ^1 Jilill ^JLU JUXLj 

J^lA ^jA 6 d-A Jj_ <JlLoC 4jLjLlft_i JjJJLJLJj Al 11 ^XJ_3-1 

■ L» aAI 1 ^ aAjJLJ J_ic edljd-ll _<-‘-» 4 jlLS ^jjjLa 

dl^I ^ \a\w MaIIaJI <CJJlLI jjL ^^A jlle (Jjj Jji_col ^_£A 

4AjIa!I ic jjlII ^ja (JIUjVI 4LaI dlej jjL ^_a dlj-^Ju 

^^LlA .£dl-eu <AjjLj (J ilj edljdll 6 d-A J^AdH JjjJI jjL ^£- 1 J 

*> 

^\~y \ ^i^jLlJI J±}t\ ^xl 11 Lftdle < JUil Jjlji _eu 

^jicj SjIjixJI i^-J^ LT^ JdS-ftj -<-^1 ltH Qdljdll 

^ jJI — <Lajft^ll i^jlalll ^A Z^u-uLcu^l OuIjlII — dll^La O-iLa 

Idufc jJi ui<ln LlftA dAj jl^La^fl dljJ eu ^A L \ V 

4l| ^^ie i^.j^-11 ~4 .Jlq jft^ll iJLJI ^A jJalil J iAl s dljJ coll 

. Jj_eu I c-jAj- 1 — Jullil j I — ij^JuJI iJUJI 

^j_o ^ftTi t^I» uLt3 .4_> j£\\ Sj^aI 4jljJ eu ^_jlldlll-Aj 

d-ljl III I JjL) . £jj_euJeft ^£ji^.| ^1 6 J3a ft 4-lt_CULft 

. JjAsljJI 4_iu&Lft :x^A LcAiI d-ijl Lollj < J->J> Aill I La l- 4 jd 

' ^ 

j-^. jj_ ljj i ^iLu-oLij j\^c 6 ^)Lic i-i^juJLs 

^C jl £ dial! dLl— cjjjlII d^Vl^. Jja^Iaj ^A ( j-^ (^ * L° 

^j_a <4 AjlA^JI j .^jlLsaII £jlil dliVLxJI 6 J-A OjJ- 2 ^ <jlLl\ 
Cr^L>iJI <Ju_ajJLj .<JLj|j_) <L^.j>o (Jlj Lc ^aJI I J_A 

<CjIJ(J-Ll 1 I Cj I dl \a[\ id^ jj^AjJI (^- 1 ^ Ulc 

CiVLxJI dJjLcljLijJ I ^.U>.Vrx dlxLiC I Jj3 J^Ia 

, <1 ^ ^ I ^J| <ju_ajJLij . dLl xjjlxJIj <1a^JI dlJI j 6 JA3l1I < Lla J) 1 j 

< 4jloJ) 11 6 jlil jlj Ulj jX^_cl_ajLAl jJA I JAS (j\ ijjln 

dLxlj_o ^A O^" ^jjfclj 

.ijJLsJI iilLJI ddl j dJL iju_<jl^JI dJIc j-cijlaj <a1jljLLI dllj ^jc. JI 
£d^xj j^aJI t-uj-s-ll ^^aMiII 111 I j—ij 

■ .<juljJI <jualsJI 
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abs/1108.1197 


Scientific American, January 2013 


^)l_jJ^I a • _II ^A — 4^ji Jill 6 J-& ft i A 

&A-&J <^aL-o^I ajljJI ^a I*.* jxL^nMI^ ^£jJjJI iWi. aua 

<^l \ L >J . CJ> LftJLJ_U_2xll (dLl JjjJI <^jj^JI 

jl iLulj 1> dAAjI <jl-vji Jill d^LLLuijVI ^Ia 

cj IaL>- u.ft (_£-!■£• dLlLjuJl ^Jl ^L\t Lojlc <_ft^_Lft 

.^aLc^jVI ^it^-ll As-Jl ^A 


(*). 


9-u jt 9-jIjS 


jl i/^jjjJI ^ji cdL^JuJI 6d^J ■ 


^3^ ui 


^ja SIaj JjLcoI AjII \ a^IjjJI JjLx- 11 (j-° IjdJuL 

djl^.J-ft£ ^jJI jxLc^fl jLxAjVI L5 -2 _tjjL2xJI l^JLftllid 

LjjaI IJ -^Ijj_<-<jJI (-jjAjJI L_^IjL| die <JLftJ) A\ 11 (J^A-xJI 

^jl _<_UJ 4 jl ftJ)ft*sII £dlil ^)lj_Lai _ojjd-S (J->aJI LLi 

4-a^s>j^ x^a ft ill_cui <\ \\ ft ft JjLx TjC. 4 iTslI I^JL^d-i 

^j-ft (djL^IjJI CjLsla-IIjj dl L^jlql ^jJajAj jxl 

Lilli 

jA_<-oJI die ^Id^fl 4_alLJI 5JU. ^^ie £dle < I_iLxal 


ddLxjd die £dUI L-kjL^j <J 
:4_ojL^ jdH dl 4_ iIaI jxIdUL 


^ t 


jLl_cal llI^JJ (^ 1 L 11 

L jA-c^JI £j!j- 2 c 

4AjlAcxJ . tj^jl^-ll d^ cu I cAj 4a Lai I ( JjlU1I 

^ _caJI Id-A ^A £j \I 3t ft I dj caJI e_J 3 A 1 JI I 

jljLl ^j| liAj^x _ IAj d-~x I VJ .cdLs^I jlII 6 d A 4-Llm cal 

Jji^l 4 _LcoJI 7)1 d-iiL-x Lldj_ca L^II 7j_ft A AT> 4jLftj) ft*s 11 6 dl_LI 

_LOJ j ^d^JLftl^ 4 jccL^. (j-°] <t - < ^l5^J-A .S> d_Ad . 1 <3ftC 

jdJUj . dj_cal (_Al 4 ol^. 1 A^ift £jl c dxjd dlll-A I 

. L-vJ\^jLft lH.Leu 1 ft^A jj Lo^ JTjUJI (j-ft dj-aa^fl c-idlll 

ij 

<Lllil 4 3 \\\ 11 £dlil 4-ftjLli ^jJljljljA <4a^L-ll ^Lli c-a ix jaaj 

4aIj^ Aa^^a (Jajni _II (^dj-i Lft-ft < Lda I 4lixl_ca Tj^^I ^1 

. ^jlJi^JlI I ^jdxll 5Jn ^^Jl JIIa J_c^j-ft jl d^JLcaJI 
TjdLsJsl jX^A ^A ^xdAlJI ^ -dj jjLJI 6 d-A cddl ddJ 


l < 6 dl.ft 11 ^^-^.1 cd^fLcj 4—u jJlII 

(mm 3 ^) miiAJi 4 a jaLi old di jii ( j— 0 jiauvi ^a 

4j_HI <aj!aJI <e jA\ old SdLLIj . Jjlj_ x\\ ^ _II superfluid 

4-1 dl 3t ft oljd ^jA Tj^ni I 4 II ^ In_caLi 4 \ l A^>jll 4 AjIa!I 6 dUI 

ift jIaLI 4 ftadc I 4 Ij5L> jjLftii V jxi ^ja j oln_caJI 

7)*^ftl LLdixj . dlbvL-xl 7)jd Jji_cal L^I>Sa LaIIj 4_LLj-^LJl 

£_j| j_& ^ lA. 1 11 4jaV £d->d-~x jL j_i ^Ll Ul 9 ajLJj \ 11 

olAdJI {j a 4 \\ \ a7i 4-ftj)il\ft Jj^IdnLcaj idcL^. <4 \C 1\ a^i 4AjIa 

IdjLJI oljd II ^ja olijjL^p L^-Lxld _cajij 4 jlLIajl1I 

;<^li ^_j|^-ft dl^-Lcu oljdJI 6d-A dll cal od-Jl • Id--x 
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j [*xmif &JjLlII qLIjA xAif 1 <. LU ^La <IjLaj .JllLil Jjljl. 


. ^Lujiflj j-oiJL ja"\ jl ns S& ^IjJjJI < Liuuj oLudj^jJI 

J_»L>lil Ixql^ ^ja LilLdl <U.^iLc Ja^la j-ijlaj Jj jj LS I jlj 

ol J oLljj^jJI h i LlS oLul lulc £Ajul» <jLs xjJjJI al 

oLajixil 6J_& JjlclS <4,~y x.nWlj LiLJL ^£j^l ^taLkJI 

isjjxll 4->j)* i^ill ^AjJI LT^ < JL> dU ^' <—alJLd -L J-cLuj Jj3 
Jj3j . 4_lS j-±£- 4_j) J ^jluj^jJI L jjjJi < \Ul J_-y ^ i Aj ^_a 

j*y* 11 ^LJI 1 V\a i 4_x_u jAlll O LlUJ^jJ I (jl O^-Ll 

^_L 4_m t £ill jlj^all ^_a_x_uJ1 ^_uGl 1L Lj_» <6J£. Ja^laJ LiLlJL 

(Jj-X-^jJI ^j-O <JJUUlLJI oLlJU>J|^Jl!I \ a 1 ^L^JijIj <4_lLJI oLjiLa 
LJ^\ \\ Ac. ijm lL» <<xna\ o^j-ll ^_aj .SjLjlII Lfllac ^Jslj-a 
( 4_tAj>all oLdj^JI 1 *tm < qjlS JxAal Lo^_a a\ ^jl 

l ^ 1 \ < N xVnlj ^JaLkJI Lfrjjl-Vi 1 4-ajiUI iajj_ui!l dilj^ jvfl a\ ^)|j 

^3GLa (jAjll jx^Laj ^jLJlu ^£j^.VI Lul^t j.s\ u *xil La) . jj oil 
jjJjlLI LiLJI ^^Ualj JIjj LUlJI <jlL^ \ ^ja Jj^GlIL 

£_aj_> I jli ^jpaaj ^jlj_uL» Jlj_cxi IjJl^. 1 eJL&j . 4 n mj^jJI 

4ju_u^jjJ1 <1 t \ < ^9 11 ^jA l^a^fL 4-xL^ifl jL ^ <L^jJ ^_oaJL ^ jaLII 

L^L va s I I4J a s JljoJI I O& ^C. CIjLL;^' I ^j\ S& 


jjlC 6j5LaJl j_s Jju I _ajj LT^ -3 ‘ l_^-l^* 4_ ]j*AJj 

^jl <\Aa ^ Jn a nil ILaJ_cuJ I jJlXj ^j) iLLaJI 4 j JjlIaL! 




^iJI 6j-cAU^a ^ij .(J-a 

^jLj <jjDj(ji^j> Llaj <cjI _jjjjjJI <_al_ (AlaA^ 1 a \ is*> L^jLa ^Aa 

^_a <Iaj A\ll CjLs l^JLa ^jJI <<b_ ojL-u^I < \la» II 

CjI J 

L^_jL uI ^uLi Aa < \laC ^_& <^LjlSjljlLJI CjLlaj jj_JI ^lc <LaI_<_uJI 

Ji^ a Vi JaJ . La-AjI ii_culUJI j_a^l ^_a iljLaji_cu-a 

xJjLaJLj .j \V\11 I j-A <^ a^)I ^jj^qJI ^_x-Alil j _jLsJI 

I-Jala j-cuij jl ^jJJ>ja}\ <Uj -Jj juUlLI 1/Jij^jJI 

(J-oC 0 JLU - JLi J A L°-° jlc J_a^l ^j<~iX \ 

jAxl CiUJLs_a ^1 (j) La ^jfLu xj-ila ^^ia 

■ . 4 \ A iiAVlll <juu-OJl 1I j_a*AJ < aa xVi ^Li -AUlil jJLcuJI 

BEYOND ALZHEIMER’S (*) 

. ljjJL» Jajjji.1 l«I U ^ :TAR DNA-binding Protein 43 
- Sjl^ltXlUJ £_^.l j^3 - 

Pathogenic Protein Seeding in Alzheimer Disease and Other Neurodegenerative 
Disorders. Mathias Jucker and Lary C. Walker in Annals of Neurology, Vol. 70, No. 4, 
pages 532-540; October, 2011. 

Prion-Like Spread of Protein Aggregates in Neurodegeneration. Magdalini 
Polymenidou and Don W. Cleveland in Journal of Experimental Medicine, Vol. 209, 
No. 5, pages 889-893; May 7, 2012. 

Scientific American, May 2013 


p|j p|jj La 

La 4 jJ 1 (j-° 6 jUWH Ifl la*uxi*j 4 jljljlLJI dl^JLi La IjjLi 

j^C. ^ x^n \ \11 <« A ^ < 6 ^AxjLa Jf 

j|^ L ' j jm, \A\ 11 I , \^ a . ^ JX.Ia! 1 

x^j-x-xjlxJI CjLuJLj_uJ • Lx-Aj| 6 juJLa oLlLoC. j^-Uj 

4rs. x^ill J^ X1 1 (T^a] <jJ^j R> ^.S& <(JLi-Ll JjLi_i_u 

(J-oxIjujj ijjlsLaJI oLljuj^jJI (jAan (jLj JUAj L^.jia [(NIH) 

<JLCiJ^G ^AljjLal j-A j <<jl1AJI pILlI 5>ajA. 4 \^s. ul^j_Uj^fl 

<dvx.x> J\ \ 1 .S> » jjL^. E O \*\a ^_3 

4_3»_aL^. J^a] .R .E>j |^<j1AjlU ^ t iu x iJ-Cuj Leu La X a (j-°] 

_JUl ^jL> JjJj ^.1 a*\ ^ 6 jJUi-a 4 jlx-Aj^ ^jLoCJj I_LiLajJ^ 

j\ -clxlil <^1x3 <4 jl£.^jJI CjI IjuIji^jJI 6 Li till i 

jX^_x_oJj <4_JLcLajJI Ciljl jJI jlj-^_ <-<jI (^ 5 -^ -^-1_(—cjlj <CjLjj^jJI 

. J-aVI ^JjjLJI CjLjSjJI / JaLfL^JI dilj (J^Ll. 
x^jVI <CLuj^I (^Jl Oj^- ^11 4 ^j| jjx. 

^ jJjulII l/JijjjJI —Aj 4jJjj ^ jJI jjJ—II dilJ jJ —ujj 

qLjIjAxAVI 4_Lj^jlII oLu^jJI ^jaxATij .^Ajll olj^.| 

^V..l \,.lS> tL uj~L iJI :^J_» La jji III _cojAl j_jl£. 4_i£.LajJI 

1 -jU^L-ujjjJI j 1 Laj _cuj^jL_i pIj) oc-synuclein 

_a, xAll ^^-j-jI— cJl ujJ_x-^Jl]|) superoxide dismutase -1 

^^jl^JI lAj _^Jlj (£jj a a A11 ^ _uLJI uj _LxalJI^ ^'^TDP-43j 

i^A jl ill j <((jJ iCiVij_A A ijf\ 7\VnjJbj _C Ji x^>ll 

{jA IjJUi^ ^j| ^Jl 6 jl_Uj^fl J .^4 j_ujAjlLII 4 >W^3I II ( j^lj-a^fl 

j^jJI ^yjjAlJI ^L ^J^.^1 4 jlx_u^juJI 4jj-uajJI ( jAlj-a^fl 

. dc ^jlLlx jLJI I JJLa (jL I jl LaJLS <jl 1 aQ a jj^inij 

(jAan ^j| _l^LJl _xtrAI < j^Lj 

^j-oLl 3^^ (J-aji_UJJ oLulcJI (J-aC j\ \ku ^_S 4^jl_Coll 

^jJI 4 u \a^l (jJs j a 11 ^j-a 4-C.ja^. a ^ja TjijLLj 4_u_ ujj 

(JjLaj j . 4 ^ \ \ aVi oLu1^_jIJ 4aJli ^ LUI ^j-a L Lqj jjj J>Laj 

L^J^-aj 4x.jJ <(jxiJ^J-ll L^JJLJjJa CjLljjj_lII 6 J_A 

.P J> 4_ojLjJ jlil jlj .4 jl\ 3t a CjIj-^L 

[jinLa ^_S (( CuLo)) ^jl^jJI (JLLa^fl ^ a xn~\ ma ( ^aj <jJ_u 

OJl^Jx CjIj-^L dlllA ^jU [LdlU_<_aij 4_3l_aLy ( ^)-a] J>j 

^j^jU J^jI^JI ^jj—JJI 6 >-d^ ^ c^LILj ^ 

Luajj^j V^LlcI ejj_ ujjj hnRNPAl ^_ jj^jJIj hnRNPA2Bl 

\ x^i \ <_ a f. L ^ I < 6 ^_^-~y VI Je_3t \ a 

j J ill I ^jxijAjJI d)j;_ 2 <eJJj iaL-A| .jxl_ LslIIj oil_<.Aa llj 

oUjkxAl *_JJi_(_UJ ^J^.1 oLlajjj _3 ^ 1c Lu 


<jLj) ^ La 


<1 jJI ^1^1 A x \\ y^x II jl^/y II 
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♦♦ A ♦♦♦♦ 


JJJI ^Ls < (<j£all CiljL-ail J-JLO^. 

J3J (J^LL (J-G L^aI_COJ^I 3 AjL^J ^yC lIuIa) 

31_call \ adaJd fialc. 4 \ AJ13IcjJ diLil_ea^c 

*j! " ,* 

Jjl_call ^L-iO-O Jl L^JjlLslj JsijJ 4 _o^_a 

Lfl lie Jlaj ^ _jiJIj ( LlLoC JaJI 4 \, , <<11 

j Leal I J . NP-hard j-ii. 4 ddjdd*. ^_ul 

eJjJj Jaaksl gjlcVl ^_C^fl ^2 JajJl 4^1 _euJ ^dll 

JajJI ^jl dtViC^Ll 4 _i^.j g.\ Xjlu 4 _oj ^jxuJ <3 jLcu-all 

9 

JaJI ^UaJ £jL. dl \ A jj <<AjJI 6d$-i i^llLo Lolld JadLJ cJij_eu 

. dd*-ll &Jj^^all jJl£. jL^j^I (JLaI K iA^.1 JloVI 

jj „ ,n ^ 

6jj2 ^j-C Odadj CdVI_2 a <JjLo_o 4 _ 2 _ 1 Lla dll_lAj 

i^JLA ( 3^3 ‘CdLiLeaaJI I4J £_jlaj_euJ t_s^l^JJ 4 _c^Cj_c 

Jaj 4 _iljJ ^j£- ^ xA 2 Idifc) <ju-<jl>Jj) \ Jl la^U l^JI cJ^LlsJI 

^lUleuLi) Jlllll 6difc £-JLA_a* ^jl £-GJ . ^d2JI 63!$ 4 _jjl 1 ^cjLlaj 

e _2 _eu^Ll Lj - t^U < 4 _l 2 jlLcc 4 .\ aIc £djl 2 dJ 1 d ^6j_i^.^fl 

31 ^cjloJjLII £^3 ■ 2II ^J^. JdJ 4 _IjlaI L^jIj ^_Le<a_p La I_JLc 

ilL* 2 JI jJlC J_eojJ CjVjL^-o 33AJ ^jk^JI <jl3 II jll j-C 

> Q <l^j 4 <^sll 33UIJI \ < 4 _uLca^JI djl jlLqJlII ^_S 

^L»: JjijJ^I_aaJLJ j 2 c^_j| jJjulS . j_ \\ 2 ^ 11 jl_*_a jLl-vj! _C 

J-c^UlJI ajLca^.j cJ V1 -caI 4 _caljJj 6J-cLaJI lajL lcjj 1^^. 

^La^JI 4 ^l 2 £\]rx\ <_aJ ^jll dJ-2jJI ^2 <4 caj\^ IIj J-cI^jJIj 

4 jla 1 \aALjJI CjLlLlsJI _2 ^jl ^Ll^JIJ ajilillj (J_^2-llj 

■ (( S^jlV2j Lx3 ^ cl)^ 

■ (J-y ij Zx-aL^j lZjI t<AL>jJI jLLlujI .A .J> 

ANIMAL INSTINCTS (*) 
Monty Hall Problem (^) 

j-^=Zslsj <oLjjkdJl ^ <j>=dJI LS ^ 4^Iaj LiAda :empiricism (r) 

■ ^ lu^Jl jl (j^-» La 4-fl^-tl 


<Lub-u^Jl oLlLlxJI pIj^L 

'•'OUI^1=JI ji. 

& 

— ^yJjjJ! ^JU — L±6 j-^/ lZj UjI^J/^jJLljj ijjb 


IdA Jojj ill_ ujj J-ojaJ iuJ^aJI jL-i^l 4 _oj 

ijL>l ui% CjLlLoC L^ji^IslSj dljJj CjLI j \^.ll ^j| : LajLLo (Jjl_cull I 

6Jj& ^Jjlo ^2Jjj .jolcJI L^jJj Lua (J-cOlSI 6jJ_cOlJ 4jlls_o 

J_A ^jilj <((d^.VI c_La-oa)) 4 jlLl2j_cuj Lulj LoLojlAI 

d2 Sj-ujjJI ^jl* cjI j j 2 LL^. cjLcaaJI ^2 oLljjuaJI djljdi 

^ y ** 

. djLLcJ^fl 6dA (j2xsu ^2 jlalll dliil (j-o 

^jJI <dU-uoJI 4-3ul dll ^ iJlL u i^)) (J^a. -2j 

^ " ** t 

J2| (^jdjLculil J Jjlj ( ^_^Jl2^jJ| jllLJI ji_euL idu 4 n 

^jl jl .^.1_!LaJL I_cuL2 ^jLuoaLjJI jj5LlL 1I ^2 l2i_ Jj 

c2lLL <4j^Ij cjI^I Jja.1 jt—Lkj ^jl ^-olj^jJI IJJ} ^^2 j^jI— cull I 

> Jc22j <&j I n I j^jl_cull I J J-~vj ^jl dJUj .^^jL^. I_AJj^. I 

63IUJI (ijfr, \2nil ^Lals-ll 3^^! d^l ^-cLi^jlII 

9- £ 

JjLculil jJJLJ ^j| \ \ \ .4ca22 (^dll CjLJI I J-A k LL^> di-UJLjJ 

(jjjlaaLSj 3 ^jLcuI 1I ^ ^j| s^ 2 jlLII 3J2.ll cjLJI Jl 6 jLi^I 

Jjjjlcu jxJ^j 1 u^I j \ \2j I ^lc < Juca^l jaJ&jl T\^.l oI2jJI 




1 4oca^2 


: CijUljUaill ^ f^ES\ 

— ia^aJI j| J /^jlL^jI — j * H iHj <fcLkll oljL^I 4^jdu lOljLdVI • 

l(^y ud^d • iolall — ^-iJijjJIj 3 II iujjJI 4 ^j_luJI I^jdj^dJI • 

61a. — i-ol^d lijJ^JLaaJI • ^jjLuyl — isLa^aJJ 4 \ m '\jail 4^j_cuJI 

— ole J)\UI I iijj_cuJI iu^sJI icu_<_ujll ! Lj^eu • ^Lodll — ^^aLjJI — 

3 juiJI ill^j * 3 ^ * ha — ^ 39 -j cj^LJI o^La-o i^jLddc • 

^ . ''1 \ I <1 01 ^ I |^p d ^ 1 \ L~> 11 < 1 01 0 11 1 Jj jiaS • j2JI — ^_Jj^jl 11 Jo-eoj^l 
— oleJ^llJ t^L^-uaJI ^-ij^J 6dadll 4^j_ulll lOd^^H • ia.jdll — ^_»jjlllj 
cjjjju — djLc^jJallj <^11 ^jj^ll idLulll 4 ^!ju 2JI :jlddJ • duj^JI 

^-jjjlll 4 j2jj_(2JI 4^j_ 2JI :cdj-2XI • 6jdl2JI — ^-jjj^JJ ^kljd^l Jinn • 
.(.\ x\ts*> — ^-jjjlllj J 1 trll iu^sJI jldll i^jduJI • ^LcajuJI jldll — iaLa-csallj 


jL12^1 ^ J JLl^l ^V) .2/3 Jl 1/3 

(. J \x"\ \ (JLil^VI I dJfcj < 1/3 3 A I \^. ls~> 3jl_uMA 11 Juaa^fl 

^ ** 

4 \ull 4 julgj 4 j 2 ddlj^ 42 jLco1I 6 dA ^lj^-1 31 J -°3 

4,3 id4_culjd ^j 2 < 332 ]) (J-s 2 »j 2 c 2 ^.Lc 2 o jLl^^l j \ \X~\ j^l Jl 

4 \uiu ( 3 ^^ 1,n1 l 3 j^ (j-* 2 JI "s.xV.^1 Jl d^Lcul 

^ A A i dJULS ^(J_c2cSl La^IjI ja.1_ojaJI ^jl tjfr-^ --L_d2 2/3 

^ # ** 

L^jLljl ^.1 3 JJLJ ^jl 33 viaII &d_A la.Ti t Cj^J L-^O 

^ 13 ^. Li ^Jk 3 d! (J_& (JJJ f^C-JL^Uoa ld& IdLU Ijl 
JJ ^fL%dj — J| . Idj| V ^dl 3 dJ 31 ojl-coaJI 


- EdJ -3 empiricists (Y) 3d 3 J 2 jl idddjj djLLl£ 

<(Jjt2ll tjjU 3 AUill Ll .(JjJdll ilaLcu-Li 

.dlLu^l ilL^. Jl ^J-aaJLS J ll Vvll J 

^ " ** # Sr ^ 

4jlLl3 4jI 3 d_u La 3 _Jj 3 ^.I Jl_1 a 4_ 0 J 3 

3LcaA 3_aaLSl 1 2 4^3^3 JajJI (2)1 3-A3 <diljl31^.11 

^I^Lj . 30^1 ^ 3-0 J 6 dJd^ 0 ) 3^3 J 3 J 

( 3 ) 3 ^ JloVI 3 -A Jj^jJI 4 X,\T\ (^dll 3 I-call (jl 

IdA dJ^ill SdJuaJI 42 J 3 I 2 JI 
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Idlib 

*ld*o 

d_U^J_Lu£>J 4 i lU ^ 1 j_Lt 

^lla 

CiljHlal 

4 mlc jlxkl 

d-i pL-lolH 

4jLJU^!Lfc ^^ If 

4jlij 

3nt 

oLadSj 

(jOLaVI) Ol^L^luJLl ylfc 

(C ajaJI OUaJI A alt 

fydljyjl fit 


olSjALa 

jOlIII ylt 


^a-VJLIj jaJjdl 

4_ujj 


JibJI j-aj 

*4 

4_lujLuj1 ^ jit 




& 

alirJI ^ajit 



(10 - 4/3) 

aj-ajja. ja^aa d£j^a • 

(48 - 8/7) 



<Lj vluiiS 

(12 - 10/9) 

d-LlIj*3 ClHljja. • 

(52 - 4/3) 

CiLurJl ^Jlt Jklj ^1 • 



(62 - 4/3) 

j^abJI ca^tl • 


j^jAUI ^It 

(44 - 6/5) 

laja£ia dJilll jaala • 

(74 - 8/7) 

Lu-uAi ij\ fiat,! <bLaa • 

(30 - 10/9) 

d_Hajj IjU : ( jAxJI • 


JibJI 

(24 - 10/9) 

d_it JibJI d_i_a_a • 


d < < | J 1 ^ 

(18 - 10/9) 

4t jj-oJI dJali OljLt-u • 


d_»jUb-JL» Jaata 

(26 - 2/1) 

^ • 

(58 - 6/5) 

daJl Ol jlsi Cj^U-3j • 


<£Lib ^j|^j| 


4_xalt jLlAI 

(72 - 6/5) 

^JjlII ajayl • 

(80 - 4/3) 

J^VI JJya • 


CjLd-iAj 

(82 - 4/3) 

SdliLb jj_u j^Lt ^ • 

(77 - 2/1) 

JJ IjaAa ^^ill jjlj IjU • 

(82 - 4/3) 

d-luAl.) islAHI • 


ajjunji jubvi ^oi ^ 

(77 - 2/1) 
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MICROBIOLOGY 

Super Dirt 

By Richard Con niff 


Soil microbes could offer an alternative 
to heavy use of fertilizers and pesticides. 



BIOTECHNOLOGY 

Are Engineered Foods Evil? 

By David H. Freedman 


GMOs are essential to feeding the world, 
proponents say. Tampering with nature is 
perilous, critics say. Who is right? 



INFORMATION TECHNOLOGY 

Edge of the Internet 

interview by Larry Greenemeier 

The Web needs to radically change the 
way it handles information, says Markus 
Hofmann, head of Bell Labs Research. 



NEUROSCIENCE 

Seeds of Dementia 

By Lary C. Walker and Mathias Jucker 

A chain reaction of toxic proteins may 
help explain Alzheimer’s, Parkinson’s 
and other killers—an insight that could 
lead to new treatment options. 



QUANTUM PHYSICS 

Strange and Stringy 

By Subir Sachdev 

String theory, often applied to the exotic 
physics of black holes, is also helping 
to make sense of what Einstein called 
“spooky action at a distance” 
in materials here on earth. 
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Special Report: FOOD ISSUE 


NEUROSCIENCE 

The Food Addiction 

By Paul J. Kenny 


What brain research reveals about the obesity epidemic. 
ECOLOGY 

How (and Why) to Eat Invasive Species 

By Bun Lai 


To tame the world’s gnarliest pests, teed them to the world’s 
greatest predator. 

INNOVATION 

The Amazing Multimillion-Year History of Processed Food 

By Evelyn Kim 


It’s not all Spam and Tang. Humanity wouldn’t be here without the 
technologies of the kitchen. 

NUTRITION 

Everything You Know about Calories Is Wrong 

By Rob Dunn 


The count on the label on that bag of almonds can differ wildly from 
what your body actually extracts. 

PHYSIOLOGY 

Which One Will Make You Fat? 

By Gary Taubes 


Does an excess of calories cause obesity, or do carbohydrates? 
Rigorous studies may soon find out at last. 

ANTHROPOLOGY 

The First Cookout 

Interview by Kate Wong 


Anthropologist Richard Wrangham has new support for the notion 
that cooking made us human. 

CONSERVATION 

Return of the Natives 

By Hillary Rosner 


If honeybees collapse, so will a big swath of our food supply. Maybe 
it’s time to enlist other types of bees. 
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